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FOREWORD

These proceedings contain th e papers and posters of the IADIS International Conf erence
e-Society 2012, which was organised by the International Association for Development of
the Information Society, in Berlin, Germany, March 10 — 13, 2012.

The IADIS e-Society 2012 confere nce aims to address the main issues of concern within
the Infor mation Soc iety. This ¢ onference co vers botht he technical as well as the
non-technical aspects of the Infor mation Society. Broad areas of intere st are eSociety and
Digital Div ide, eBusin ess / ¢ Commerce, eLearning, New Media and eSociety, Digital
Services in eS ociety, eGovern ment / eGovernan ce, eHealth, Info rmation Sy stems, and
Information Management. These broad areas are divided into more detailed ar eas (see
below). However inno vative con tributes th at don't fit into these areas hav e also been
considered since they might be of benefit to conference attendees.

Topics re lated to e-Society are of in terest. These in clude b est pra ctice, c ase st udies,

strategies and tendencies in the following areas:

e eSociety and Digital Divide: Connectivity m ay im ply social coher ence and
integration. The opposite may result as well, when sy stematic measures are taken to
exclude certain i ndividuals or certain groups. P apers are welco med on the n ext
keywords: Social Integ ration, S ocial Bookmarking, S ocial Softw are, E-Democracy,
Social Integration

e eBusiness / eCommerce: Business Ontologies and Mod els, D igital Goods an d
Services, e Business Mo dels, eCommerce Application Fields, eCommerce Economics,
eCommerce Servic es, Elec tronic Servic e D elivery, eMarke ting, Langu ages for
Describing G oodsa nd S ervices, O nline A uctions and Techno logies, Virtual
Organisations and Teleworking

e elLearning: Collaborat ive Learnin g, Cur riculum Content D esign & Develop ment,
Delivery Systems and E nvironments, Educational Systems D esign, E-Citizenship and
Inclusion, eLearning Organis ational Issues, Evaluation and Assessment, Political and
Social Asp ects, Vir tual L earning Environments and Issues, W eb-based Learnin g
Communities

e New Media and eSociety: Digitization, h eterogeneity and convergence, Interactivity
and virtu ality, Citizens hip, regulation a nd heterarchy, Innovation, id entity a nd the
global village syndrome, Internet Cultures and new in terpretations of “Space”, Polity
and the Digitally Suppressed

e Digital Services in eSociety: Service Br oadcasting, Political Reporting, Development
of Digital Services, Freedom of Expression, E-Journalism, Open Access

e eGovernment /eGovernance: Accessibility, Democracy and th e Ci tizen, Di gital
Economies, Digital Regions, eAdministration, eGov ernment Manag ement,
eProcurement, Global Trends, National and International Economies, Social Inclusion

e eHealth: Data Security Issues; eHealth Policy and Practice; eHealthcare Strategies and
Provision; Legal Issues; Medical Research Ethics; Patient Privacy and Confidentiality

xiii



e Information Systems: Electronic Data Inte rchange (EDI), Int elligent Agent s,
Intelligent Systems, IS Security Issues, Mobile Applications, Multimedia Applications,
Payment Sy stems, Protoco Is and Standard s, Software = Requirements and IS
Architectures, S torage Issues, S trategies and Tendencies, System Architectures,
Telework Technolog ies, Ubiquitous Co mputing, V irtual Reality , Wirel ess
Communications.

e Information Management: Co mputer-Mediated C  ommunication, Co  ntent
Development, C yber law and Inte llectual Property, Dat a Mi ning, ePublish ing and
Digital Librarie s, Hu man Co mputer Int eraction, Infor mation Searc h and Retrie val,
Knowledge Manag ement, Policy Issues, Privacy Issues, S ocial and Organizational
Aspects, Virtual Communities, XML and Other Extensible Languages

The TADIS e-Society 2012 Conference had 261 submissions from more than 44 countries.
Each sub mission has b een anony mously reviewed b y an average of four independent
reviewers, to ensure the final high standard of the accepted submissions. Out of the papers
submitted, 51 received blind referee ratings that signified acceptability for publica tion as
full pap ers (accepta nce rat e b elow 20%), whi le so me others w ere p ublished as short
papers, reflection papers, posters and doctoral papers. The best papers will be selected for
publishing as extended versions in the Interactive Technology and Smart Education (ITSE)
journal (IS SN: 1741-5659), also in the TADIS International Jour nal on WWW/Internet
(ISSN: 1645-7641), and so me of the b est papers will also be eli gible to b e extended and
enhanced as book chapters for inclusion in a book to be published by IGI Global.

The conference, besid es the pres entation of fu 1l pap ers, short pap ers, reflec tion p apers,
posters and doctoral p apers, also includes a keynote presentation. Sp ecial th anks go to
Dr. Conor Galvin, University Lecturer and Director MA Programme, UCD Dublin, Ireland
for his keynote presentation. Also a special thanks to Professor Paul Nieuwenhuysen, Vrije
Universiteit Brussel, Belgium, for presenting a tutorial. In addition, e-Society 2012 offers
also a special talk by Vassilia Orfanou, European Dynamics, S.A., Greece.

As we all know, a conference requires t he effort of many individuals. We would like to
thank all members of the Program Committee (125 top researchers in their fields) for their
hard work in review ing and s electing the papers that appear in this book. We would al so
like to thank all the authors who have submitted their papers to this conference.

Last but not least, we hope that everybody has a good time in Berlin, and we invite all
participants for next year’s edition of the IA DIS International Con ference e -Society, in
2013.

Piet Kommers, University of Twente, The Netherlands
Conference Program Chair

Pedro Isaias, Universidade Aberta (Portuguese Open University), Portugal
Conference Chair

Berlin, Germany, March 2012

Xiv



PROGRAM COMMITTEE

PROGRAM CHAIR

Piet Kommers, University of Twente, The Netherlands

CONFERENCE CHAIR

Pedro Isaias, Universidade Aberta (Portuguese Open University), Portugal

COMMITTEE MEMBERS

Abdallah Al-Zoubi, Sumaya University For Technology, Jordan
Adam Grzech, Wroclaw University Of Technology, Poland
Adam Wojciechowski, Poznan University of Technology, Poland
Adam P. Vrechopoulos, Athens University Of Economics And Business, Greece
Agapito Ledezma, Universidad Carlos III De Madrid, Spain
Alfredo Milanim, University Of Perugia, Italy
Alfredo Pina Calafi, Public University Of Navarra, Spain
Ali Fawaz Shareef, The Maldives National University, Maldives
Alice Goodwin-Davey, Unisa, South Africa
Ann M. Shortridge, University Of Oklahoma, USA
Arif Altun, Hacettepe University, Turkey
Atilla Elci, Toros University, Turkey
Bardo Fraunholz, Deakin University, Australia
Basilio Pueo, University Of Alicante, Spain
Boong Yeol Ryoo, Texas A&M University, USA
C K Lok, HKCAAVQ, Hong Kong
Carlo Simon, Provadis School Of International Management, Germany
Carmine Gravino, University Of Salerno, Italy
Cesar Alberto Collazos, University Of Cauca, Colombia
Charles Owen, Michigan State University, USA
Claire Matthews, Massey University, New Zealand
Dan Dumitru Burdescu, University of Craiova, Romania
David Boehringer, University Of Stuttgart, Germany
David Cabrero Souto, University Of A Corufia, Spain
Denis Vavougios, University Of Thessaly, Greece
Deniz Deryakulu, Ankara University, Turkey
Denize Piccolotto Carvalho Levy, Universidade Federal Do Amazonas, Brazil

XV



Efthymios Alepis, University Of Piraeus, Greece
Elpida Tzafestas, University of Athens, Greece
Eltahir Kabbar, Adwc-hct, United Arab Emirates
Elvira Popescu, University Of Craiova, Romania
Erik Rolland, University Of California, USA
Euclid Keramopoulos, Alexander Technological Educational Institute, Greece
Eugenia Kovatcheva, University of Sofia, Bulgaria
Eva Waterworth, Umeda University, Sweden
Fani Zlatarova, Elizabethtown College, USA
Fausto Fasano, Universita Degli Studi del Molise, Italy
Federica Vatta, University Of Trieste, Italy
Francisco Flores, University Of Huelva, Spain
Francisco Martinez, Universidad De Murcia, Spain
Frina Albertyn, Eastern Institute Of Technology, New Zealand
George S. loannidis, University Of Patras, Greece
Giuseppe Lugano, COST Office, Brussels, Belgium
Giuseppe Scanniello, University of Basilicata, Italy
Grzegorz Protaziuk, Warsaw University Of Technology, Poland
Gustavo Rossi, Lifia - Universidad Nacional De La Plata, Argentina
Hai Jin, Huazhong University Of Science And Technology, China
Haluk Unaldi, PARADIGMA CONSULTANCY, Turkey
Hans-Dieter Zimmermann, FHS St. Gallen, University of Applied Sciences, Switzerland
Hentie Wilson, University Of South Africa, South Africa
Heredina Fernandez, Universidad de Las Palmas de Gran Canaria, Spain
Hiroyuki Mitsuhara, The University of Tokushima, Japan
Ida Bifulco, University Of Salerno, Italy
Ignacio Aedo Cuevas, Universidad Carlos III De Madrid, Spain
Ignazio Passero, Universita Degli Studi Di Salerno, Italy
Inga Hunter, Massey University, New Zealand
Isabel Solano Fernandez, University Of Murcia, Spain
Ivan Koychev, University Of Sofia, Bulgaria
J. K. Vijayakumar, King Abdullah University Of Science and Technology, Saudi Arabia
Jacques Steyn, Monash University, South Africa
Jan De Bruin, Tilburg University, Netherlands
Jan Lojda, College of Economics and Management Prague, Czech Republic
Javier Paris, University Of A Corufia, Spain
Javier Sarsa, Universidad De Zaragoza, Spain
Jeanne Schreurs, Hasselt University, Belgium
Jiying Zhao, Ottawa University, Canada
Juan Huete, Universidad De Granada, Spain
Juergen Jachnert, MFG Baden-Wiirttemberg, Germany
Julian Warner, The Queen's University Of Belfast, United Kingdom
Kamelia Stefanova, Sofia University "st. KI. Ohridski", Bulgaria

xvi



Katerina Kabassi, TEI of the lonian Islands, Greece
Katerina Sinitsa, International Research And Training Center, Ukraine
Keri Logan, Massey University, New Zealand
Kok-Leong Ong, Deakin University, Australia
Krassen Stefanov, Sofia University "st. Kl. Ohridski", Bulgaria
Lars Knipping, Berlin University Of Technology, Germany
Laura Castro, University Of A Corufia, Spain
Levent Yilmaz, Auburn University, USA
Licia Calvi, NHTV Breda University of Applied Science, The Netherlands
Lynne Baillie, Glasgow Caledonian University, UK
Marco Temperini, Sapienza Universita Di Roma, Italy
Maria Madiope, Unisa, South Africa
Matjaz Gams, Jozef Stefan Institute, Slovenia
Maurice Mulvenna, University Of Ulster, United Kingdom
Michele Risi, University of Salerno, Italy
Mieczyslaw Owoc, University of Economics Wroclaw, Poland
Miguel Prado Lima, National Technological University, Argentina
Mike Cushman, London School Of Economics And Political Science, United Kingdom
Mike Joy, University Of Warwick, United Kingdom
Na Helian, Hertfordshire University, United Kingdom
Oleksiy Voychenko, International Research And Training Center For Inf, Ukraine
Paolo Maresca, University of Napoli Federico II, Italy
Paul Brna, University Of Leeds, United Kingdom
Pavel Azalov, Pennsylvania State University, USA
Petra Poulova, University Of Hradec Kralové, Czech Republic
Philippos Pouyioutas, University of Nicosia, Cyprus
Piotr Gawrysiak, Warsaw University of Technology, Poland
Rainer Alt, University Of Leipzig, Germany
Rajavelu Loganathan, Abu Dhabi Women's College, United Arab Emirates
Rajendra Kumar, Massachusetts Institute Of Technology, USA
Ray Webster, Murdoch University, Australia
Rocco Oliveto, University Of Molise, Italy
Roland Kaschek, Gymnasium Gerresheim in Diisseldorf, Germany
Rolf Wigand, University Of Arkansas At Little Rock, USA
Ryo Takaoka, Yamaguchi University, Japan
Sabine Zauchner, University of Continuing Education Krems, Austria
Sara De Freitas, Serious Games Institute At The University Of Coven, United Kingdom
Sergio Di Martino, University Of Salerno, Italy
Shanghua Sun, University Of London, United Kingdom
Sharefa Murad, University Of Salerno, Italy
Shinobu Hasegawa, Japan Advanced Institute Of Science And Technology, Japan
Sofia Stamou, University Of Patras, Greece
Stephan Verclas, T-Systems International Gmbh, Germany

xvii



Su White, University of Southampton , United Kingdom
Tasos Ptohos, University of Westminster, United Kingdom
Tomayess Issa, Curtin University, Australia
Ugo Erra, University Of Basilicata, Italy
Vasiliki Spiliotopoulou, ASPAITE Patras, Greece
Vijayan Sugumaran, Oakland University, USA
Vincent Ng, The Hong Kong Polytechnic University, Hong Kong
Vincenzo Deufemia, Universita' Degli Studi Di Salerno, Italy
Wenyuan Li, University of Southern California, USA
William Russell, University of Central Florida, USA
Wojciech Cellary, Poznan University of Economics, Poland

xviii



KEYNOTE LECTURE

OWNED SPACES IN DIGITAL TIMES; REFLECTIONS ON
E-SOCIETY AND THE REFUDALISING TURN

By Dr Conor Galvin, University Lecturer and Director
MA Programme, UCD Dublin, Ireland

Abstract

Change brings challenges and also opportunities to call new realities into being. But not all of these
are intended. *From the philosophically critical to the simply curious, considering these unintended
impacts *can open-out key spaces that have not been as closely examined as they should.

Shifting understanding around ownership in the digital world is one such change. T he collateral
impacts of this include degrading of spaces within (and around) polity, knowing and belonging, and
raises issues of ownership, curation, voice and activism.

This talk seeks to raise some issues around each of these and to foreground problematic aspects that
need early and thorough addressing if the promise of a unique and meaningful digital commons is
to be fully realised. In a sense, what I will be examining is ho w far the ref udalisation of public
spaces generally ha s spill ed over into e- Society, what t he prospects ar e for holding onto the
genuinely private and personal in these times, and why we absolutely need to do so.
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SPECIAL TALK

EPRACTICE.EU -
THE COMMUNITY BUILDING PLATFORM OF
EGOVERNMENT, EINCLUSION & EHEALTH PRACTITIONERS

By Vassilia Orfanou, European Dynamics, S.A., Greece

Abstract

ePractice.eu is an intera ctive initi ative of the Eur opean Commission, desi gned as a web 2.0
community service, tail ored to the needs of eGovernment, elnclusion and eHealth practitioners
throughout Europe in order to empower them to di scuss and influ ence open government, po licy-
making and the way in which public administrations operate.

The por tal combines onlin e a ctivities w ith frequent of fline exchanges: w orkshops, fa ce-to-face
meetings and p ublic presentations. It carries nine information and knowledge rep ositories: News,
cases, library items, workshops, ev ents, people, ePractice TV, factsheet s, and co mmunities. The
link of these repositories to eGovernment will be further discussed and illustrated through specific
examples.

With a large k nowledge base o freal-life case studies submitted b y ePractice members across
Europe, e Practice.eu serves as a point of reference for all users, thus enabling them to quick ly
access up-to-date news at national and European levels; wat ch i nterviews and presentations on
ePractice T V; subscri be t o th e ePr actice n ewsletter; and re main inf ormed t hough the val uable
resources of the eGovernment factsheets of 34 European countries.

Furthermore, ePractice is built around the concept of community creation and maintenance where
interested parties that aspire to create a central point of information gathering and exchanging on a
particular subject, can in teract with peers of si milar interests either phy sically via work shops or
virtually via blogs.

Other unique features of ePractice are “Share with ePractice” and “Assisted Workshops”. Finally,

ePractice offers the services of a professional helpdesk that provides fee dback on a cont inuous
basis.
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CONFERENCE TUTORIAL

INFORMATION DISCOVERY ON THE INTERNET: A TUTORIAL

by Paul Nieuwenhuysen
Vrije Universiteit Brussel, Brussel, Belgium

Abstract

Context:
Access to information is quite important. These days our e-society is more and more dependent on
digital information accessible through the Internet and the WWW.

Problem statement:

We co nsider two target g roups of persons and organizations i nvolved in i nformation creatio n,
discovery and access:

1. developers/creators of information sources,

2. developers and managers o f information services including hy brid and digital libraries, which
support discovery and retrieval of s ources, and the en d-users of these information services and
sources,

Of course in reality these groups overlap and borders are not sharp. In fact all of us are users as
well as creators of information.

How can we improve discovery of relevant information, working within a limited time budget and
financial budget?

Methodology:

This tutorial is mainly based on professional experience, published literature and empirical research
in the context of academic and scientific information services.

Findings, suggestions and recommendations:

Several topics are presented that deserve attention in order to improve discovery of information:
e From print to digital,
e Disintermediation,
e  Online catalogs,
e Enhancing retrieval with metadata,
e Digitization of physical documents,
o Digital search,
e Federated search,
e Merging of databases,
e Link generators,
e Advanced commercial discovery services,
e The importance of free discovery services,
e Open access to information,

Xxi



¢ Finding information through image searching,
e Web and Search Engine Optimization,

e The social web, and

e Information literacy of users.

For each o f these topics, we can sketch the context and state of the art in gene ral; this forms the
basis fo rthe formulation of aspectsth at deserve atten tion and of recommendations.
In practical reality, the tim e available for this tutorial is lim ited. Therefore we s tart with a s hort
introduction and interaction with the audience; then the tutorial will be condensed and adapted to
the profile and interest of the participants.

Keywords:

Information retrieval, access to information, di sintermediation, federat ed search, meta-search,
aggregation, Internet, WWW, management, e-publishing, digital libraries, open access.
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DIVERSIFYING STUDENT-NOTEBOOK INTERACTION
IN PAPER-TOP INTERFACE SYSTEM

Toshiyuki Moriyamd, Hiroyuki MitsuhardandYoneo Yand
!Graduate School of Advanced Technology and Science, The University of Tokushima, Japan
2Institute of Technology and Science, The University of Tokushima, Japan
3Center for Administration of Information Technology, The University of Tokushima

ABSTRACT

We proposed Paper-Top Interface (PTI) and developed a PTI system for note-taking support. The PTI system, which uses
a visual-marker-based AR (Augmented Reality) technology and projects a digital learning material onto the
corresponding page of a notebook, provides student-notebook interaction (SNI). However, the SNI is not enough to
develop the PTI system’s merits. Therefore, we attempt to diversify the SNI by implementing new SNI functions in the
PTI system. Our ideas for the new SNI functions are to superimpose an interactive quiz to the projected learning material
(digital slide), and allow students to hide and paint the visual marker on the current page.

KEYWORDS

Student-notebook interaction, paper-top interface, augmented reality, visual marker, classroom education

1. INTRODUCTION

Recently, ICT (Information and Communication Technology) has been introduced in classroom education
and necessary for classes in the digital age. For example, teachers often use digital slides projected onto a
classroom screen. Students often use the Internet-enabled classroom computers to survey their unknown
topics. Like these examples, ICT changes the traditional classes and provides new effective styles of teaching
and learning. In addition, there have been advanced ICT-based systems in classroom education. For example,
TVremote (Bar et al. 2005) collects students’ responses (e.g., questions, comments, and evaluating
parameters) from their mobile devices. CollabPointer (Bi et al. 2005) supports multi-user collaboration using

a large display and pointing devices. Handheld Review (Mitsuhara et al. 2009) displays personalized quiz
materials and handouts on a student’s handheld computer after automatic attendance check (student
identification) using RFID (Radio Frequency Identification).

Most students in the digital age can adapt to ICT. On the other hand, they occasionally prefer traditional
manners, behaviors, tools, and equipments. It is well known that digital document has been popularized but
paper document has never disappeared. Thus, digital technology does not exist exclusively but exists together
with traditional things. In a traditional classroom, students will write learning outcomes (e.g., constructed
knowledge, thinking process, questions, and ideas) on their notebtuks take notes. In a recent
classroom, students often take notes while viewing digital slides projected onto a classroom screen. On the
other hand, some students will take notes with not ICT but their pencils and notebooks.

It has been actively investigated and discussed how note-taking influences learning effect (Kiewra 1987).
Note-taking is recognized as a universal learning activity for increasing learning effect in a classroom. For
example, an investigative study focusing on university students reported that high correlations were found
between the quantity of notes and examination performance (Nye et al. 1984).

There have been note-taking support systems, which mainly use a digital pen and particular papers for the
digital pen. For example, AirTransNote (Miura et al. 2007), which digitizes notebooks written by students
with a digital pen, displays their notebooks on a classroom screen to make the class more interactive.
PaperPoint (Singer and Norrie 2007) captures a student’s handwriting on a particular handout (printed with
digital slides) and generates digital slides with his/her handwriting (handwritten annotations). PaperCP (Liao
et al. 2007), which has the functions similar to PaperPoint and is used as the intuitive handwriting interface
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for a tablet PC-based classroom interaction system, enables a teacher to annotate students’ digital slides
during an active learning class.

We proposed Paper-Top Interface (PTI for short) and developed a PTI system for note-taking support in
classroom education (Mitsuhara et al. 2009)(Mitsuhara et al. 2010). PTI aims at decreasing burdens in note-
taking and increasing learning effect by note-taking. The PTI system uses a visual-marker-based AR
(Augmented Reality) technology and projects a digital learning material onto the corresponding paper (the
corresponding page of a notebook) on a classroom desk. AR is to superimpose digital information on the
real-world environment and can be used for digital learning materials with high expressiveness and
interactivity (e.g., three-dimensional objects observable from many angles). For example, Grasset et al.
(2008) developed an AR-based picture book, which superimposes digital objects (2D and 3D characters with
sound effects) on a picture book and enables users to interact with the digital objects.

The PTI system provides student-notebook interaction (SNI for short) for note-taking support. For
example, a student can switch the projected learning material (e.g., digital slide) by turning a page. However,
the SNI is not enough to develop the PTI system’s merits. Therefore, we decided to diversify the SNI.

The remainder of this paper is organized as follows. Section 2 outlines the PTI system in terms of
implementation. Section 3 schematically illustrates fundamental SNI functions and new SNI functions, and
shows two learning scenario examples of the new SNI functions. Finally, section 5 summarizes this work and
shows the future works.

2. PTI SYSTEM

The PTI system supports note-taking in the class (classroom) where digital learning materials are projected

onto a classroom screen. When using the PTI system, students do not have to significantly change their usual

learning style. Figure 1 shows snapshots of the PTI system in use. The system’s merits are shown as follows.

® A student can take a note easily. This is because he/she can write with his/her favorite writing tools
(e.g., pencils and colored ink pens), viewing the learning material projected onto the notebook.

® He/she does not have to transcribe the learning material projected onto the classroom screen because the
learning material is projected onto the notebook. Therefore, he/she can replace time for the transcription
with time for consideration.

® He/she does not have to frequently move his/her directions of eyes between the classroom screen and
the notebook. Therefore, his/her eye fatigue can be reduced.

A student using the PTI system

A projected material (digital slide)

Figure 1. Snapshots of the PTI system

2.1 System Composition

The PTI system consists mainly of a classroom desk, a pico projector, a video camera, a personal computer,
and a particular notebook (Figure 2). The projector is mounted on a flexible metal frame above a student’s
head, being in a downward direction. The video camera is mounted beside the projector and shoots the desk.
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The PC processes the video and generates learning material images to be projected onto the notebook (on the
desk).
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Figure 2. System composition and procedure

2.2 Procedure

The system procedure is divided into three phases: visual marker processing, learning material selection, and
learning material projection. The detailed procedure is shown as follows (Figure 2).

i. Captures the real time video from the video camera via a USB interface.

ii.  Extracts a visual marker on the current page from the captured video.

iii. Detects the marker’s properties.

iv. Determines the page area from the detected position, largeness, and direction.

v.  Selects the learning material corresponding to the detected diagram pattern.

vi. Projects the selected material onto the current page using the projector. The area outside the page

is painted all black or white.

vii. Returns to procedure iii.

Independently of the above procedure, the system captures the notebook at a regular interval and save it
as image files so that the student can review the saved notebook images on his/her computers (e.g., a portable
tablet) after the class.

2.2.1Visual Marker Processing

A different visual marker has to be pasted (or printed) on every page of a notebook befem@atehrning
material corresponds to one page. The marker is up-down or left-right asymmetry because directions of the
projected learning materials should be considered. All the colors of the marker are black and white. To obtain
high detection rate, through trial and error, the marker frame is made in the ratio of 1:2:1, the upper/right
black bar, the central black and white pattern area, and the lower/left black bar, respectively (Figure 3). The
division number of marker recognition is set 64 x 64.

The PTI system calculates the match degree of the detected marker and the marker registered beforehand,
and then executes learning material selection if the calculated degree exceeds a threshold value. The visual
marker processing is implemented with NyARToolkit for C#, an AR library derived from ARToolKit.

Figure 3. Examples of visual markers pasted on every page of a hotebook
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2.2.2 Learning Material Selection

Learning materials are automatically downloaded and stored in the PC beforehand. Learning materials used
in the PTI system are digital slide, video, animation, and 3D object. When a digital slide is used, the slide is
converted into one image file. The filename (e.g., *.jpg and *.png) of a slide is linked to the ID of the marker
on a page.

2.2.3 Learning Material Projection

The selected learning material is projected onto the corresponding page of a notebook. To be more precise, it
is projected at the lower area of the marker position within the size of a standard notebook so that the PTI
system does not fail in the marker detection due to covering the marker with the projected material.
Currently, the positional calibration between the marker and the projected material is manually adjusted.

3. STUDENT-NOTEBOOK INTERACTION

The PTI system provides student-notebook interaction (SNI for short) for note-taking support and has
fundamental SNI functions. However, the functions have not been utilizing enough the advantages of
combining a digital learning material and a notebook. In other words, we have not yet developed the PTI
system’s merits. To develop the merits, therefore, we attempt to diversify the SNI by implementing new SNI
functions.

There have been systems providing interaction similar to the SNI. For example, EnhancedDesk (Koike et
al. 2001) provides students with direct manipulation of paper learning materials and digital learning materials
projected onto a desk by using their own hands and fingers. PaperWindows (Holman et al. 2005) allows users
to capture physical affordances of paper in a digital world by projecting digital information (windows) on a
physical paper. In other words, the users can manipulate the digital information on the paper by their physical
gestures (e.g., hold, collocate and flip). NICEBook (Brandl et al. 2010) is a digital pen-based note-taking
support system, seems to diversify SNI in terms of traditional notebook functionalities. In the system, for
example, students can dog-ear a page and mark up the page margins in order to tag the page and highlight
their handwriting visually. On the other hand, we aim at diversifying the SNI based on the visual-marker-
based AR technology.

3.1 Fundamental SNI Functions

The fundamental SNI functions were implemented for fundamental note-taking support. Figure 4 shows the
snapshots of the functions in use.

(a) Turning a page (b) Moving and rotating the notebook (c) Tilting the notebook

Figure 4. Fundamental SNI functions

3.1.1Interaction by Turning Page

As soon as a student turns a page, the corresponding material is projected onto the current page (Figure 4-a).
This function enables him/her to always view learning materials he/she wants independently of the learning
material projected onto the classroom screen.
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3.1.2 Interaction by Moving and Rotating Notebook

As soon as a student moves and rotates the notebook, this function tracks the notebook by moving and
rotating the projected material from the detected markers’ properties (Figure 4-b). This function enables
him/her to lay out the notebook flexibly on a desk.

3.1.3 Interaction by Tilting Notebook

When a student tilts the notebook down, the projected material falls toward the desk and disappears from the
current page-the current page becomes a blank page (Figure 4-c). After that, when he/she tilts the notebook
(the blank page) up, the material that disappeared comes back to the current page. This function is used when
the projected material is distraction for note-taking and he/she wants to take a note as usual.

Moreover, when the projected material is a 3D object, the student can view it from different directions
and move it on the current page following the simple physical raw.

3.2 New SNI Functions

A visual-marker-based AR technology does not allow students to influence the markers in order to prevent
the marker detection failure. In the PTI system based on such a technology, if the marker is hidden, the
projected material immediately disappears. In addition, the marker’s graphic patterns are pre-designed and
unchangeable.

In diversifying the SNI in the PTI system, we focused on new usage of the markers and thought that new
SNI functions should be designed to increase learning effect further and solve problems in the PTI system.
Our ideas for the new SNI functions are to superimpose an interactive quiz to the projected digital slide, and
allow students to hide (cover) and paint the marker on the current page. Figure 5 shows the overview of the
new SNI functions.

Hide the Marker

@'Q Whighis the bigges
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Hiroshima
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The top option is
selected.

=
QH{Q‘E the Marker again

‘@Answar ._ = h . is the biggest
N
Tokyo Toky® \As The middle
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Turn to the next paae ) Nafahanl _ Painted Marker
(a) Hiding the visual marker (b) Painting the visual marker

Figure 5. Overview of new SNI functions
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3.2.1 Interaction by Hiding Visual Marker

This function constantly observes whether the visual marker is hidden, taking account of a certain time range
to avoid the marker detection failure (instantaneous hiding) due to a frame ratetlssusarker hiding is
recognized when the marker is hidden for more than about 0.3 seconds (10 frames). If the marker is hidden,
this function changes the current state in predefined states.

Currently, the predefined states are associated with options in the interactive quiz (a single-choice quiz).
This function enables a student to select his/her answer (one of the options) by hiding the marker. In Figure
5-a, the quiz question “Which is the biggest city?” and the three options are superimposed on the projected
slide at the initial state. After that, he/she hides (and reveals) the marker and immediately the top option
“Tokyo” is selected. He/she hides the marker again and immediately the middle option “Tokushima” is
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selected. Then, he/she turns the current page to the next page and immediately his/her answer (the selected
option) is judged and the feedback (correct or incorrect) is superimposed. He/she can turn the page back and
select his/her answer again. As just described, this function aims at increasing learning effect further,
focusing on interaction between a student and a digital learning material. Figure 6-a shows a snapshot of this
function in use.

3.2.2 Interaction by Painting Visual Marker

This function enables a student to change the marker’s graphic patterns by painting the marker with a black
pencil—he/she can erase the painted area with a pencil eraser. This means that one marker can be given some
meanings (associated with some functions) and reusable.

We think that this function can be used to capture the notebook with the video camera more flexibly. The
PTI system captures the notebook at a regular interval and save it as image files. Therefore, many image files
are saved in the PC and waste its disk space. This is a problem in the PTI system. To solve this problem, we
implement the notebook capturing function based on the interaction by painting the marker.

As shown in Figure 5-b, a blank marker compartmented with lines and circles is pasted on a page. When a
student wants to capture the current page (with his/her handwritten annotations), he/she paints the marker to
look like a camera icorthe line pattern of the camera icon is pre-designed. If detecting the pained marker’s
graphic pattern, this function executes the notebook capturing function, which captures the current page after
5-second countdown. Figure 6-b shows a snapshot of this function in use.

Hiding the marker

Painting the marker to capture the
toseleci-the option ge

The next page

(a-1) Hiding the marker (a-2) Answer judgment (b) Painting the marker

Figure 6. New SNI functions

3.3 Learning Scenario Examplesusing New SNI Functions

We expect that as applications of the new SNI functions, the following learning scenarios will be adopted in
an elementary school class of astronomy.

3.3.1 Learning Constellations

This is a learning scenario example using the function of hiding the marker. At the initial state, the image of a
starry sky is projected onto the current page and a quiz question about a constellation is superimposed (e.g.,
“Draw lines to form the Cassiopeia.”) (Figure 7-a). A student answers the quiz by drawing lines with a pencil.
After that, he/she hides the marker and immediately the correct answer (the lines forming the Cassiopeia) and
the explanation are superimposed (Figure 7-b). After that, he/she hides the marker again and immediately the
next quiz question is superimposed. He/she repeats answering the similar quizzes and then the current page
will be filled with many constellations (Figure 7-c). Like this, students can learn constellations interactively

by hiding the marker.

3.3.2 Learning Relation between Sun, Earth and Moon

This is a learning scenario example using the function of painting the marker. At the initial state, the image of

a positional relation between the sun and the earth is projected onto the current page and a quiz question is
superimposed (e.g., “Paint your blank marker to shape the crescent moon and then put the painted marker on
the appropriate position of the crescent moon.”) (Figure 8-a). A student paints his/her blank marker
(separated from the page) to express the appropriate phase (shape) of the crescent moon. After that, he/she
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puts the painted marker at the appropriate position around the earth on the current page and then it is judged
whether the painted marker matches the graphic pattern of the appropriate phase and is located at the
appropriate position (Figure 8-b). In another case, a quiz question that is more flexible can be prepared (e.g.,
“Put your blank marker at the position you like and shape the moon at the position by painting the marker.”)
(Figure 8-c). Like this, students can learn the relation between the sun, the earth, and the moon interactively
by painting the marker.

Q1: Draw lines to form the Cassiopeia. 02: Draw lines to form the Camelopardalis.

V\M/\'\\Lﬁ:\\v

e j/
{ =
Northwmi Mo

(a) Starry sky image and quiz question (b) Superimposed correct answer (c) Notebook with drawn constellations

Figure 7. A learning scenario example using the function of hiding the marker

@ Puint your blank marker to shape the crescent Put your blank marker at the position you like
moon and then put the painted marker on and shape the moon at the position by painting
the nppropriste position of the crescent moon. the marker,

@ Paint your blank marker to shape the crescont
moon and then put the painted marker on
the appropriate position of Lhe creseent moon.

(a) Quiz question and the painted make,r (b) Superimposed feedback (when incorrect) (c) More flexible quiz question

Figure 8. A learning scenario example using the function of painting the marker

4. SUMMARY AND FUTURE WORK

This paper outlined the PTI system and described the new SNI functions, which enable students to hide and
paint the visual marker on the current page of the notebook. The functions are expected to increase learning
effect further by the interactive quiz and make the PTI system easier to use.

We have almost implemented the functions, but they are not enough for practical use. For example, the
system’s latency and error in the visual marker processing cannot be ignored. The current processing speed
of moving and rotating the projected material may give students irritation and stress, and the painted marker
is occasionally difficult to be detected. In addition, the resolution of the projected material is low. Although
these weak points depend partly on the performances of the PC and/or the projector, we have to overcome
them in terms of system implementation.

Another future work is to evaluate learning effect of the PTI system including the new SNI functions.
First of all, we have to consider what learning topics (classroom education) and learners (e.g., academic year)
are suitable for the PTI system. To improve the usability of the PTI system is also an important future work.
Although operations of the new SNI functions seem to be easy, the students cannot help but memorize
additional operations (e.g., the marker’s graphic patterns). We are now planning to conduct experiments for
the evaluation.
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TEACHING BASIC SOFTWARE ENGINEERING TO
SENIOR HIGHSCHOOL STUDENTS
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ABSTRACT

Software Engineering (SE) is an increasingly important topic as software projects increase in size, budget and duration.
We suggest starting to teach SE already to high school students instead of waiting until their freshman year. This paper
shows principles we used for creating such courses. First we explain which software lifecycle model we use, why we use
it and how it needs to be tailored for students with very little development experience. Second we discuss the educational
models we apply to increase motivation and counter the inert knowledge problem often observed in lectures. We mainly
focus on goal-based scenarios and scaffolding, two constructivist design methods. Finally we present a case study of one
course we conducted this fall with eleven high school students between ages 16 and 18.
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1. INTRODUCTION

Software Engineering is a topic that has grown more important over the years as software projects increase in
size, budget and duration. This is why it takes up an increasingly large part of studies of Computer Science.
But it does not only take up more time, education in Software Engineering now also start earlier.

Teaching Software Engineering (SE) is hard. Not only because of the breadth and complexity of the
subject, but also because of the following inherent catch-22 teaching problem: On the one hand, for students
to really be able to understand and reflect on SE theory, they need to have some experience of working in a
“real” project. On the other hand, to learn successfully from a SE project course it is vital to have a sound
understanding of the basic principles and practices of SE theory (Broman 2010).

This is why we think that teaching software engineering on a small, personally meaningful student
project, teaching the knowledge required for the next steps along the way and reflecting on it at the end of the
project is a good way to teach software engineering. In past courses we have found that working on a project
with the goal of developing a working product not only leads to a level of motivation we have not seen
before, but also that students deepened their understanding of theoretical concepts. Incrementally building on
this newly acquired understanding, new software engineering concepts can be taught.

In this paper we describe the creation of such a course from several perspectives. First we analyze which
software lifecycle can be taught in a course for students completely new to software engineering. We also
explain how we help students to distinguish different software development phases and which phases might
need to be taken over by the instructor.

In addition to the software engineering content to be taught we talk about the educational models used in
our courses. Those models are all applied with the goal of increasing motivation while at the same time
providing a more active and efficient learning environment.

After the theoretic basis we show the success of our course design in a short case study. In this study we
prove that it is possible to develop a complete software project with high school students between ages 16
and 18, who do not have any prior programming or software engineering experience.

At the end of the paper we make suggestions how to adapt our design to a traditional school classroom
setting instead of a short course of a few days at a university. We discuss differences between the two
settings and how to overcome difficulties of such a project course within school.
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2. TAYLORING SOFTWARE DEVELOPMENT PHASES

There exist a multitude of different software lifecycle models, e.g. Scrum, waterfall model, spiral model, V-
Model. However teaching more than one at once at the beginning of software engineering education can be
pretty daunting for software engineering students. For students who have no practical or theoretical
knowledge in SE one should start out giving them some embodied experience using only one software
lifecycle model. This helps the students to clearly understand the different phases that occur during the
development of software. Additionally they gain deeper knowledge about one software lifecycle model and
can compare it to the later ones using it as a reference point.

The instructor needs to choose the model that fits the project and target group best. We found that with
beginners it works best to use short projects with a very basic software lifecycle model, concentrating on a
clear distinction between the different development phases. In this context we therefore prefer to conduct
projects that are using the waterfall model and are limited to a short development duration of one week. To
reduce existing uncertainties the instructor prepares the course extensively and thoroughly.

Even though the disadvantages of the waterfall model are well-known it has one significant advantage: It
is a good model for introducing software engineering concepts to novices, because it is possible to interleave
the introduction of the deliverables [...] with the introduction to the development phases (Briigge 1992). Also
the beginning and end of each phase are very clear, which makes it easier for students to distinguish between
them. Conducting different phases in different rooms can increase this effect. We suggest at least changing
the room once after the initial design when transitioning to implementation, which not only serves to make
the cut more clear, but also to avoid that students start with programming to early.

Keeping the project short allows it for the instructor to guarantee a well-defined problem. This combined
with an extensive preparation of the course helps to overcome the main disadvantage of the waterfall model,
which is the minimal iteration and the lacking ability to respond to change (Gao 2010). Additionally a well-
defined problem helps to produce a first quick success raising motivation as well as it provides the possibility
to conduct several of those projects within one course, refining the understanding of software engineering
each time.

In Figure 1 you can see the waterfall model with the succession of its different phases. Depending on the
experience of the students some of those phases need to be taken over by the instructor, in other it is enough
when the students are given document templates.

For example in requirements elicitation the students are given some slides with wireframes stating the
most important requirements for each screen. Their task in this phase is then to refine the requirements and
improve upon the wireframes. They do so by questioning some users or the client of their project and by
conducting a small usability test with paper based prototypes.

As we are teaching students who are neither familiar with object-oriented programming nor with software
engineering, the instructor takes over the analysis phase fully. However if there is time the instructor could
create an analysis model together with the students using e.g. cognitive apprenticeship (Allan Collins et al.
1989). The phases design, implementation and testing can again be taken over by the students. Here the
instructor should serve as a guide through the process. Offering a scaffold of hints and prepared document
outlines. Those are described below, when we discuss scaffolding in detail. The final phase of maintenance
will again be taken over by the instructor.
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Requirement
Elicitation

Implementation

Figure 1. Waterfall Model.

This figure shows the different phases of the waterfall model. Gray phases are taken over by the
instructor. The room should be switched at least once between design and implementation to make it easier
for students to distinguish the different phases.

3. COURSE DESIGN PRINCIPLESFROM EDUCATIONAL
TECHNOLOGIES

In our course we pursue two main objectives: First we want students to gain transferable knowledge about
software engineering and basic programming skills. Second we want them to be motivated, eager to learn
more about software engineering. Every design decision should be made in accordance with those goals
while also taking into account our target group: senior high school students or freshmen, who have little or

no knowledge about programming and software engineering. In the following section we discuss the major

theories applied in designing the course. The design takes into account constructivist theories like Goal

Based Scenarios and Scaffolding.

3.1 Goal-Based Scenarios

Goal-Based Scenarios (GBS) (Schank 1996; Schank 1992; Schank et al. 1994) are a situated learning
environment with the goal to support a better transfer from learning settings to real world tasks (J. S. Brown
et al. 1989; Allan Collins et al. 1989; Zumbach & Reimann 1999). At the core lies the idea that an interest is
a terrible thing to waste. A teacher or instructor should not concentrate on teaching content directly to the
student as this will only lead to a bored student who merely learns a set of unconnected facts, which he will
forget quickly anyway. Instead he should think about a goal that interests his students. They acquire skills
that the teacher thinks are necessary for his students implicitly, while working towards their goal.

He explains that any interest of a student can be utilized so that it relates in some way to the subjects that
[one] wishes teach. For example when a student is about to learn how to read, it does not matter whether she
is reading a book about trucks or animals. On the contrary, the more interested the student is in the topic she
is reading about the more likely she is to spend more time on reading and pick up this skill more quickly.

The same holds true for SE: In order to learn about the existing software development phases it does not
matter what kind of project is developed. Students could develop a game, a desktop program or a mobile app.
The students would face similar problems to be solved with the same skill set. Therefore when selecting a
project we should mainly think about feasibility and students’ interest and then think about how to integrate
the skills that we want the students to gain.
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Schank describes in detail design criteria and components that make up a GBS. The different components
are visualized in Figure 2.

Mission

Mission Context
Cover Story

Goal - Based Scenario { Control

’ Design
Mission Focus
Mission Structure] Discovery

|
l

Figure 2. (Allan Collins et al. 1989) Components of a Goal-Based Scenario as described in (Schank et al. 1994)

Explanation

Scenario Operations

The mission context describes the theme underlying the GBS. It is made up ofmtkgon, which
provides the primary goal and tleever story, which gives the premise under which the mission will be
pursued. In the creation of a mission context a few design principles should be followed. The most important
one is definitely that the goal is one that the students already have or the students will enthusiastically adopt.
It needs to be clear, plausible, and consistent with the cover story. Progress towards the goal needs to be
obvious leading to a feeling of empowerment. At the end of the course the student should have the feeling
that he is capable of achieving a wide class of goals. Also there should be several different ways to achieve
the goal. Finally the goal depends on the target skills and is not reachable without them.

In comparison to the mission context tinéssion structure focuses on the means by which the students
will reach the mission goal. Thaission focus includes approaches used, e.g. control, design, discover or
explain. Usually a GBS should focus on a small set of approaches for the mission focus, selecting one single
approach is not necessary. Tenario operations are the activities the student performs to reach the goal.

While some argue that GBSs take away time from learning as they can be very time consuming, Schank
argues that increasing intrinsic motivation while learning is more important than teaching a denser
curriculum. This advantage of creating intrinsic motivation, as opposed to extrinsic motivation, has been
discussed by a number of researchers (Lepper & Greene 1978; Alto & Republic 1981).

3.2 Scaffolding

Software development is by no means an easy task. It requires a multitude of technical (object modeling,
programming) and personal skills (teamwork, work distribution, delegation). Developing software on their
own from scratch is usually out of reach for most students without prior knowledge in programming and
software engineering. Therefore scaffolding: support of learning through tutorials, food for thoughts and
other hints, is required to bridge the gap between what the students are currently able to do and the potential
they can reach.

The idea of scaffolding is based on Vygotsky’'s (Vygotsky 1978) observation that learners have a zone of
proximal development (ZPD) which describes the range between problems that the learner can solve on his
own and ones he can solve with the help of a tutor. A successful scaffold offers the student help so that he
can reach goal, that he would not have been able to reach otherwise. Help is only offered when the skills
needed to solve the problem are over the head of the student. However with growing experience of the
student the scaffold needs to fade away, finally allowing the student to do everything on his own without any
external instructions. The objective of using scaffolding should always be to allow the student to reach the
given goal with as little instructions as possible.

In order to design scaffolding for a project course the instructor needs to identify the major hurdles that
may occur in developing the demanded software. In software development projects there are two major areas,
where students usually struggle. The first is the area of project management, which contains amongst others
the fair distribution of work between teams as well as allocating the given working time reasonably to the
different development phases so that none of them is missed out. The second is the development of software
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in general like designing analysis models without major dependencies between systems or the correct usage
of syntax and semantics of programming languages.

The target group is inexperienced students, which require a bigger amount of help than more advanced
students. This phenomenon is also described in (Schank et al. 1994) which also emphasizes the need for
instructors to work closely with undergraduate students to provide detailed step-by-step guidance on how
each milestone and deliverable should be finished, while at the same time strengthening the students abilities
to learn on their own. In order to avoid issues with project management the instructor should organize a
relatively strict schedule featuring the different software life cycle phases. The usage of the waterfall model
allows the instructor to run through each of these phases one after another and to introduce the most
important steps of the following phase right before its’ beginning. If the phase requires the creation of certain
deliverables an outline should be provided offering guidance for the creation of the deliverable. When
developing a first project without prior programming experience the students are also very likely to run into a
lot of technical problems. The instructor should try to foresee as many of those as possible and give the
students the corresponding help. In our courses we usually provide three types of technical scaffolds to
overcome these problems: An introductory tutorial to programming, an analysis model of the software
already provided in the form of source code and finally a cheat sheet with the most important instructions for
the programming language used.

The introductory tutorial merely serves as an enabler for the project giving the students a good start. The
students should participate in it in an active way and not just listen passively. We often engage them by
showing them a new instruction with an exemplary usage in the tutorial project. We then discuss the
instruction. In the last step of introducing a new instruction the students are asked to incorporate a similar
instruction into the tutorial project by themselves.

However the tutorial itself is not enough to give a group of inexperienced students the ability to develop a
complete software projec. Additionally the instructor should create an object model of the system and
accordingly implement a code scaffold with comments about the contents of each method. Further the
instructor has to divide all tasks between the teams, as this is nearly impossible for someone inexperienced in
software development. Prior courses have shown that in a basic software engineering course some decisions
have to be made before the project starts to give [it] a good chance of success (Schank 1996).

3.3 Roleof Instructor and Tutors

The role of instructors and tutors differs heavily between a project course organized as a GBS and a lecture
featuring the same content. It is important that everyone involved understands this. Tutors should not lecture
on a certain topic but primarily serve as advisor, asking questions, giving hints, managing project flow and
taking over steps that are not central to the skills being learned, but are nevertheless necessary to reach the
goal.

4. CASE STUDY

4.1 Cour se Prepar ation

Now that we have shown the general principles underlying our courses we want to show all steps in
developing a course exemplary on a course designed for Herbstuniversitét, a program with the goal to interest
female high school students for studying computer science. Figure 3 shows an activity diagram of the most
important steps taken towards creating the project course. In addition to those the development environment
of the lab needs to be set up in parallel (e.g. with IDE and software configuration management tool.
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Analyze Target Group

Brainstorm possible
topics of interest

Choose Topic

Create Object Model

Develop Project (using
many comments)

No
Estimate Effort for
Students

-

Effort required fits with
course schedule

"Scaffold" Tutorial Teams

Create Task
Distribution Overview

Figure 3. Steps towards creating a project course. The setup of the lab can be taken care of in parallel.

Create Project ] [ Coding ] [ Cheat Sheet } [ Task Distribution into ]

4.1.1 Analyze Target Group

The course is targeted toward female high school students from grade 10-12, age 16 to 18, with no or very
little prior programming experience. They are taking the course voluntarily during the autumn school
holidays. Some of them might have minor experiences in modeling object-oriented systems. However we do
not assume that they know anything about Software Engineering. While the students, who have chosen our
course, do have only little or no prior knowledge, they are usually highly motivated to find out more about
Computer Science.

In addition to what is known for certain about the target group we tried to estimate some of their core
motivations. We found out that the group likes to design and personalize things. They mostly use new
technologies for communication or playing. They are highly interested in mobile devices.

4.1.2 Brainstorm Possible Topics of I nterest

Because of the huge interest in mobile devices and because Apps are usually very limited in their

functionality we decided that developing a small iPhone or iPad App would raise the highest interest in our

target group. After asking some members of the target group and a short brainstorming session keeping in
mind the wants and needs of the target group, we came up with several possible project ideas. Topics
considered most interesting for the students were a chat client, tending towards the goal of communication,
doodle jump, a game very popular among students asked for their favorite games and a quiz game, which
gives a high degree of design freedom and personalization increasing the feeling of ownership over the result.

4.1.3 Selecting a Topic

As soon as we had a list of interesting projects, that could be turned into a GBS, we made a decision matrix,
taking into account the design criteria listed above and technical feasibility. Doodle jump and especially the

chat client were ruled out, because they were harder to implement than a quiz game. Also they left only little

room for design. We therefore settled on the mission of creating a quiz game.
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4.2 Project Schedule

The course is designed to run through a complete software lifecycle within three days. The group of students
starts out with a short training phase, which consists mainly of the introductory tutorial. This phase should
equip them with the basic programming knowledge required for successfully conducting the project. After
this they are introduced to the project, which is to design and implement a quiz application for iOS devices.
They then discuss the requirements for this application and create their own paper prototypes to evaluate
their user interface design. After this they have about 1% - 2 days to implement their game. Whenever
possible a working version is already deployed to the device so that the students can try it out for themselves.
At the end of the project the students test their final product and present it to potential users. At the end of the
course the resulting quiz application is distributed in the Apple’s App Store.

4.3 Results

The students were overall very proud of their achievement. Two students were even asking how they could
set up the development environment at home to continue development. Three students said that we increased
their interest in SE and computer science and that they are now thinking about studying it.

5. TRANSFER TO CLASSROOM SETTING

The project was highly successful when taught at the university as a block course. However it is unlikely that
the course can be transferred right away to the context of a school classroom without any modifications, as
there are several differences between the two learning environments.

Students at a university have a large pool of courses to choose. In a school classroom the teacher mostly
chooses the content and students are expected to learn what they are shown. Working on a software project
like the one described in this paper requires a lot of work from the students. If they are not willing to invest
it, the project is prone to failure. There are three possibilities to get them interested

- try and find a topic that is most likely interesting to the target group

- have the class vote between different projects

- separate the class into teams with different projects

Furthermore in our course there are always at least two instructors for 12 students. This proved very
important, as questions can be clarified more quickly, speeding up the learning progress and avoiding
frustration with otherwise simple problems, e.g. syntax errors. In our opinion those instructors are essential,
however in school there is usually one teacher for the whole class with about 20 to 30 students. Instead of
asking a colleague the teacher could try to recruit two or three students with programming experience. Those
usually can follow the course much more quickly even if they are not familiar with the programming
language used. If the course is taking place repeatedly, the teacher can also ask previous students to tutor.

The teacher should try to have one of those students for every team of 3 students. If that is not possible,
he could also try to use the existing students as tutors, which then jump from team to team. However he
needs to make sure that the tutors do not just go ahead and program everything for the team they are
currently helping. Instead they should help them by giving hints towards the steps required to get to a good
result.

Additionally the size of the project needs to be manageable for students inexperienced with software
development. School classes with around 20 to 30 people are too large for one project. Instead we suggest
splitting up the class into at least two groups. At this point the teacher has two different choices: have each of
the groups work on the same problem statement, which can generate an environment of friendly competition
for the best result or create several entirely different projects. The second suggestion has the advantage that
students can choose between different project and is more likely to find one which is inherently interesting to
them, which in turn leads to higher motivation and a better learning outcome. However the work required by
the teacher is much higher as he needs to prepare several projects, which leads to a lot of additional work.

The main problem lies in the structure of Computer Science classes in school. Usually high school
students only have one or two classroom hours with 45 minutes a week to spend on Computer Science. The
whole project takes up about 21 hours, which would correspond to 28 classroom hours, which would mean
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14 to 28 weeks, therefore taking up a large proportion of the whole school year. This would have detrimental
effects on the feeling of achievement and progress created by a three-day course.

The course could be packed more tightly by cooperation between different subjects. For example
considering the quiz game developed in our case study the design of the user interface could be done during
art lessons where the teacher shows how one can create a clear and understandable design. The creation of
questions also takes up about 2 to 3 hours. Those could be created in basically any class, where the focus and
topic of the quiz is then identical to the topic currently studied in that class. Testing and playing the game
could then also be part of a lesson in this subject. Narrowing down the topic of the quiz to one within a
specific school subject could reduce the feeling of ownership for the idea. This feeling can be reestablished
by giving the students a choice of different topics within the subject. Such cooperation between different
subjects should be possible for a large number of projects.

6. CONCLUSION

Our approach of teaching Software Engineering to high school students through Goal-Based Scenarios
offering them a scaffold when needed has proven highly successful. The students have shown a high level of
motivation, triggered by clear goals and visible progress. However while we think it is a great way to get in
contact with SE topics the approach presented also has some drawbacks. It requires a lot of work by the
tutors, which might not be necessary in a more traditional course. Also someone might argue that those
courses demand a large portion of the total students available time and reduce the time for other subjects. It is
true that it can take away time from teaching theories in a traditional way through direct instruction. But this
does not mean that the learning objectives in even the theoretical subject necessarily will be lower. While we
only demonstrated the applicability of our approach within a block course at the university, we believe that
with some changes a similar approach will work in a school class as well.
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ABSTRACT

This paper presents the project ReProTool which has been selected to be co-financed by the European Regional
Development Fund and the Republic of Cyprus through the Research Promotion Foundation. The project entails the
development and pilot use of ReProTool, a software tool that will support the design and development of university
academic programmes using Learning Outcomes and the European Credit Transfer System (ECTS) of the Bologna
Process. A rapid prototype of ReProTool has already been developed by the authors of this paper in order to exemplify
the functionality of the proposed tool. This prototype will be utilized within the more traditional waterfall lifecycle
development approach that will be used within this project to create a fully functioning tool. The paper briefly describes
the developed prototype and the various stages of the project namely (a) Identification of User and System Requirements,
(b) System Analysis and Design, (c) Software Development, (d) Testing and Beta Release and (e) Pilot Use and Public
Release.
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1. INTRODUCTION

The Bologna process (European Commission Education and Learning, 2008) aims at developing a European
Educational Framework of standards, definitions and concepts so as to provide the basis for European
countries to transform their educational system according to this framework. This will result in
comparability/compatibility of the various European educational systems which will then result in
collaborations amongst educational institutions, exchanges of students and teachers within Europe and
transparency and transferability of qualifications, all being very important when looked from the point of
view of students, faculty, Erasmus co-ordinators, prospective employers and ENIC/NARIC networks.

One of the first and most important concepts developed by the Bologna process is the European Credit
Transfer System (ECTS) that provides the framework for measuring the student workload in
courses/modules/programmes and thus calculating the credits of these courses/modules/programmes. Another
important concept recently introduced is the concept of the Learning Outcomes (LOs) (Kennedy et al. 2006),
which allows courses/programmes to be expressed in terms of what a learner/student is expected to know by
the end of the course/programme. Employers will thus be able to identify what students are able (or at least
should be able) of doing after completing their programmes/courses. Furthermore, by studying descriptions
of studies expressed in terms of LOs and thus comparing with what they expect graduates to be able to do,
employers could provide input for the re-engineering of programmes taking into consideration industry
requirements. When it comes to Erasmus co-ordinators, LOs assist in the comparison of programmes and
courses since they provide a common framework/platform for expressing the programmes/courses aims and
objectives looked at from the student point of view. Last but not least, ENIC/NARIC networks are also
provided with a common framework/platform for evaluating levels and degree qualifications.

The European Qualifications Framework (EQF 2010) provides the basis for mapping the National
Qualifications Framework (NQF) of each European country to this framework, thus transitively, mapping
each country’s educational system to another country’s system. Examples of such NQFs are the Irish NQF
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(Irish 2010) and the UK NQF (UK 2010). EQF and NQFs describe in terms of LOs, the various levels of
education starting from the pre-primary level and reaching the doctorate level. EQF caters for eight such
levels, whereas NQFs may cater a different number of levels.

The rest of the paper is organized as follows. Section 2 briefly explains the concept of Learning
Outcomes. Section 3 explains the need for ReProTool and how we envisage it as a web-based application.
Section 4 presents a prototype version of ReProTool that has been developed by the authors of this paper
(Pouyioutas et al. 2009, 2010). Section 5 lists the development stages of the tool and explains the first stage,
namely Identification of User and System Requirements. Section 6 explains the System Analysis and Design
Stage. Section 7 explains the Software Development Stage. The usefulness and expected use of prototype is
addressed in each of the tool aforementioned development stages. Section 8 addresses the Testing, Beta
Release, Pilot Use and Public Release of ReProTool. Finally, Conclusions address our current and future
work.

2. LEARNING OUTCOMES

Learning Outcomes (LOs) and the writing of programme and course syllabi using ECTS provide the chance
for teachers to rethink the course/programme curriculum from the student perspective and reconsider the
content of the course as well as the delivery (teaching/learning) and assessment methods, soliciting feedback
from various stakeholders, amongst others industry, employers and professional associations. Rethinking of
the curriculum and its delivery is a lengthy process carried out periodically by universities in order to adapt
programmes of study with current research issues, state-of-the-art developments and industry demands. This
process is usually carried out manually without using a customized software tool. The tool proposed herein is
a tool which aims at automating many tasks carried out manually and thus improves the re-engineering
process of programmes of study.

One recently developed methodology for programme re-engineering and quality assurance is the Tuning
Methodology (Gonzalez and Wagenaar, 2008). The methodology conforms to the Bologna Process directives
and provides the framework for design and development of academic programmes. According to the Tuning
Methodology, the first stage in designing a new programme is to build its profile, which includes among
others, its aims and objectives, as well as the LOs. In order to make sure that the LOs are achieved, the
Tuning Methodology utilizes various matrices that relate the LOs with the various courses.

Currently, the Tuning Methodology has been adopted by many universities both in Europe and in Latin
America (Beneitone et al., 2007. TunTool (Pouyioutas et al. 2009; Pouyioutas et al. 2010), is the first
software tool that was proposed to support the methodology and automate some of the tedious tasks that the
users of the methodology have to perform. ReProTool (Pouyioutas et al 2009, 2010) basically is a new
version of TunTool that incorporates LOs as defined in EQF in terms of knowledge, skills and competences.

3. THENEED FOR AUTOMATION AND REPROTOOL

When building the degree profile of an academic programme, one needs to define its LOs. Ideally, existing
definitions could be utilized rather than reinventing the wheel. Thus, one could select as many LOs
(Knowledge, Skills, Competences) from a pool of such resources and then modify and add new ones
accordingly. This not only would reduce the effort needed for building the programme profile, but also and
more importantly perhaps, it would create programmes that are compatible to a certain extent (of course one
may argue that this compatibility would have a drawback such as reducing creativity and innovation). There
is currently no database of LOs that would allow downloading of these resources. The creation of such a
database would allow one to select and use them as part of the programme profile under development, thus
benefiting from the aforementioned advantages.

Another time-consuming and tedious task one faces is the verification that the programme's LOs are met
by at least one course of the programme. Matrices could be constructed and checks could be made in order to
accomplish this. Furthermore, if one needs to find the LOs achieved by a course or the courses that achieve a
particular LO, s/he should consult the hard copy or electronic matrices and produce manually in both cases
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the required information. This happens because there is no database to store the relationships between LOs
and courses. A software tool based on such database could produce automatically the required information.

Furthermore, the database could store for each course its own LOs, its assessment methods, its learning
methods and the expected student workload. This basically would automate the completion of the student
forms which are used to calculate the student workload and thus the number of the ECTS of the course,
reducing even more the time and effort needed for building further the programme components. The
automation would also allow what-if analysis and perform workload and ECTS recalculations very fast and
error-free. The system would also check the semester breakdown of the programme of study in terms of the
30/60 ECTS requirements per semester/year. When it comes to the student calculations of their workload
during a course and therefore the course ECTS, the system would allow the fast processing of all student
forms and would produce average workloads for each course and each LO of a course, and the average ECTS
of the course, as estimated by the students.

All the aforementioned advantages of automating the application of the methodology used for
designing/developing academic programmes clearly indicate the need for the tool. ReProTool will be mainly
a web-based application that will be freely available to any University that would like to use it. So each
university can have access to its own copy of the tool. The underlying database of the tool will be loaded
with data that can be exported from the University’'s Information System (UIS). These will be the data
needed to perform the tasks provided by the tool. Data and information could also then be exported to the
UIS if needed. An XML schema will be defined that specifies the format that is needed by the ReProTool
import/export script. Each University will be responsible for providing the interface required between its UIS
and ReProTool.

ReProTool will provide three access methods. The first is through a web service that will support open
access to a limited set of the data. Example of such data is information on programs and courses along with
their associated information such as learning methods, learning outcomes, etc. Such data can be useful to
other Universities who may want to use such resources in order to build their own programmes or compare
their programmes with programmes of other Universities. The second access method will be also through the
web-service interface and will be restricted to students that are currently taking courses from the specific
University. This will be an authenticated access method, i.e. the students will need to provide their
credentials in order to log into the system. Through this interface the students could view all the courses that
they are currently taking. In addition, they will have write access to part of the data in order to record the
weekly number of hours that they are spending on the various courses per week. The last access to the
ReProTool will be through the ReProTool client application that will be installed on the faculty computers.
This will also be an authenticated access method; hence faculty must provide their login credentials first. The
client application will communicate directly with the database, and will allow faculty to modify and add data
to the database tables that they are authorized for. There will be multiple roles for the faculty such as program
coordinator, course leader, and teacher. The expected functionality of the tool is depicted in Figure 1.

4. THE REPROTOOL PROTOTYPE

A rapid prototype of the proposed tool has been developed (Pouyioutas et al 2009, 2010). The authors acted
both as users and system developers. As users they were involved in re-engineering academic programmes
using LOs and ECTS. One of the authors is a Bologna expert and thus has a deep knowledge of the subject
area. In a sense the authors extracted from themselves the user and system requirements and developed
rapidly a system prototype. A database was designed and the system was built based on the developed
database. In this section we explain the functionality of the prototype in order to exemplify the expected
functionality of the fully functioning ReProTool to be developed as part of this project.

The ReProTool prototype supports three main user types, and thus provides three password-controlled
authorized areas, namely programme coordinators, faculty members and students. The system also supports a
system administrator area. The welcome screen interface allows users to login using their login name and
password in one of the aforementioned areas.
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4.1 System Administrator Area

The System Administrator area provides the administrator the tools for managing (creating/editing) the end-
users of the system and assigning them authorization privileges. Thus, the administrator is responsible for the
maintenance of the data pertaining to institutions, programmes of studies, faculty, co-ordinators and students.
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Figure 1. The Expected Functionality of ReProTool

4.2 Programme Coor dinator Area

The Programme Coordinator area assists academic faculty to set up programmes. The first interface screen
provides programme coordinators a list of programmes for which they are responsible. Once selecting one of

the programmes, the coordinator is redirected to the specific programme's screen interface that allows one to
create/edit courses and assign them to the programme under consideration. The tool allows the co-ordinator
to select LOs or create new LOs and assign them to the programme (Figure 2). Furthermore the screen
interface supports a Reports menu choice that allows the generation of reports including amongst others, LOs
of a course, LOs of a programme vs. the programme's courses, LOs of a programme not covered by any
course and a Programme's total ECTS and Semester's total ECTS.

4.3 Faculty Member Area

The Faculty Member area provides a screen interface that allows faculty to access the courses that they teach
(Figure 3) and thus they are authorized to modify. Once a faculty member chooses a course, s/he is redirected
to the screen interface shown in Figure 4 that prompts the completion of the Course ECTS Calculation
Teacher form. This form lists the course’s LOs, the associated educational activities (teaching/learning
methods), the assessment methods and the estimated student workload (number of hours) that students are
expected to spend on each LO. The total student workload in hours and thus the total ECTS of the courses are
automatically calculated. The Reports menu choice allows one to access and compare with the student
estimated workload and ECTS and hence make any amendments if needed.
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4.4 Student Area

The Student Area mainly provides a screen interface, which allows students to record the number of hours

they spend every week in a course. The total number of hours is automatically calculated by the system and

displayed on the form. The system also calculates the average total number of hours spent by all students in
the course and thus calculates the average student workload that is translated into the course ECTS as
estimated by the students.
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Figure 4. The Faculty Member Area for Assigning Learning Outcomes.

5. IDENTIFICATION OF USER AND SYSTEM REQUIREMENTS

The development of the tool, being a software engineering project, will follow the software lifecycle stages,
namely (a) ldentification of User and System Requirements, (b) System Analysis and Design, (c) Software
Development, (d) Testing, Beta Release, Pilot Use and Public Release. In this Section we address the first of
these stages. As pointed out before the prototype was developed by extracting the user requirements from the
authors of the paper that have been carrying out manually the process that the tool will automate. Clearly the
limited number of users consulted and lack of experience of the user means that the prototype has limitations
with respect to functionality and usability. In order to develop a sound and fully functioning tool, a long stage
of identifying user requirements through various users need to be followed. This is indeed the purpose of this
stage. The prototype will be “thrown away eventually”, however during this stage it can serve a very
important purpose. In many occasions users of a manual processes fail to understand the envisaged
functionality of a software tool that will automate the process. The prototype is very useful for illustrating
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this to the users, and thus help identify their requirements. A comprehensive collection of correct
requirements forms a solid basis for the system design and implementation. This will be achieved through:

« interviews with the international Bologna Experts and ECTS Label Evaluators/Trainers

« interviews with academicians who have apply a process of ECTS re-engineering of programmes

 guestionnaire survey to academicians and students

« iterated use of the prototype

« studying of the methodology itself.

During this activity the major shortcomings of the existing manual system will be surfaced, as user
requirements are not addressed by the manual process. The collected requirements will be modelled using
Use-case behaviour diagrams in UML; those will illustrate the behaviour of the system, thus they will show
functionality of the system based on the user requirements. The prototype will serve as a vehicle for receiving
feedback from the users and will be enhanced according to the feedback received; this iteration of
feedback/enhancements will terminate once users are happy with the expected system functionality.

6. SYSTEM ANALYSISAND DESIGN

The System Analysis and Design will be based on the previous stage and will result in the functionality,
graphical user interface and database design of ReProTool. It will entail the following activities:

a. Functional Specification Analysis: The functionality of a system will be expressed in terms of data
and its processing, with special attention on the transformations it must perform on data; the user
requirements will be mapped to system functions by deriving a set of logical data flow diagrams that describe
what the proposed system will do.

b. Technical Architecture: The system architecture defines the overall structure of the system in terms
of hardware, software, tools, and the logical distribution of the system components across this architecture.
During this activity the following will be addressed:

« the system architecture model and overall architectural considerations regarding how technical
requirements (e.g. performance, security) are addressed by the architecture

« the system architecture components (e.g. database server, client application)

« the graphical user interfaces including screen design, usability design, and operational design

« the database design including Entity-Relationship modeling, normalisation and database relations.

We next provide in Figures 5 and 6 a relational database design that has been used for the prototype and
will be used during the interaction with the users in order to finalize the database design of the tool.

P(Pid, Ptitle, Paims, Pobjectives) C (Cid, Ctitle, Caims, Cobjectives, CECTS)

PCA (Pid, Cid)
PLOA (Pid, PLOId)

CLO (CLOid, CLOtitle, CLOdescription)

LM (LMid, LMtitle)
LMA (Cid, CLOId, LMid)

I—TT|

oo

Figure 5. The ER Model
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P Progam
C  Course :
PLO  Program Learning Outcome |
CLOA  Course Learning Outcomes |

Assignment i
CLO  Course leaming Outcome |

Method Assigned
n! Method Assigned

«— many-to-many relationship |

7. SOFTWARE DEVELOPMENT

In order to build the database presented in the previous section, we plan to use MySQL as the back-end
database management system. The client application will connect to the database through ODBC connectors
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of the .Net framework. The application will be written in the C# programming language, which provides for
rapid prototype development and reuse of the .Net components like WYSIWYG (What You See Is What You
Get) GUI building, database connectors, and LINQ (Brooks, 2008) for specifying queries.

The dataservice component will consist of a MySQL database service. The choice of using MySQL as the
back-end database system is because it is an open-source service that supports a wide variety of platforms
with respect to both programming languages and operating systems. Future client applications could be
developed in Java and targeted to run on Linux or Mac OS X. The client component of the proposed
architecture has a three-layer design. The lowest level consists of the ODBC connection driver that is
provided by MySQL for remotely access to the MySQL database service. The second level is the .Net
framework including the LINQ query language that is provided by Microsoft. Although the implementation
for the framework is provided by Microsoft for the Windows platform, there exists an open source project,
Mono (Avery and Holmes, 2006) that provides implementation for the .Net framework on other platforms.
The top level is the client application, which is implemented in C#, and provides two access methods. The
first is through the web-service that provides access for the students and the general public via a web
browser. The second access method is by using the client application, which is for the faculty. Regardless of
the access method, the top level provides an intuitive user-friendly GUI that the user interacts with in order to
populate the database as well as retrieve data from the database. The end-users will not directly specify the
LINQ queries, but instead they will choose from options when generating the forms. The client-end will
generate the appropriate queries based on what the users specify.

8. TESTING, BETA RELEASE, PILOT USE AND PUBLIC RELEASE

8.1 Testing and Beta Release

Testing of the ReProTool system will be performed in order to ensure that the developed system meets the
user requirements and performs as expected based on the analysis and design of the system. Once the system
passes successfully the required tests, a beta release of ReProTool will be made available.

Testing is a very important aspect of the lifecycle of a software system and requires considerable time and
investment and will entail:

» compliance testing in order to test if the application conforms to the specification and expectation of the
users

« functionality testing in order to test if the functionality of the application works correctly

« documentation and help system testing in order to make sure that the instructions are complete and
accurate, catch erroneous information, or ambiguous information.

Based on the above testing, changes/corrections/enhancements will take place and a beta release of the
tool will be prepared. Beta deployment packages will be built that will make it easy for both an end-user to
install the application and a DBA to set-up the back-end MySQL service.

8.2 Pilot Use and Public Release

The pilot use of the tool will be carried out at the University of Nicosia during a semester. Selected
programme co-ordinators, faculty members and students will test the tool. Thus all the functionality of the
tool will be tested. The pilot use by the three types of users will take place in parallel and it will be based on
different academic programmes. Programme co-ordinators will use the tool to build the degree profile of their
programme. Faculty members of these programmes will use the tool to build the course syllabi. The
programme co-ordinators will then use the syllabi in their programmes. Finally, students will use the tool to
report the hours they spend on the various activities in the courses that they are taking. Based on the feedback
and the reports produced by the different types of pilot users, changes/corrections/enhancements will take
place and the public release of the tool will be prepared. Release deployment packages will be built and will
be made freely available to anyone from the sourceforge.net web site and the project web site.
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9. CONCLUSIONS

This paper has presented the prototype version of ReProTool which can be used for the re-engineering of
academic curriculum using the Bologna Process directives. The use of the tool in designing and developing
academic programmes using Learning Outcomes (LOs) and ECTS syllabi, forces academicians to rethink
from the student perspective the curriculum content and the teaching/learning methods and techniques and
from the employers perspective, the expected knowledge, skills and competences that graduates should have
in order to enter the job market. LOs play a crucial role in the understanding and comparability of
programmes and courses across institutions. Furthermore, LOs are also very important when it comes to
recognition of qualifications across Europe. Therefore any tool that supports LOs indirectly provide help to
Employers, Erasmus Co-ordinators and NARIC/ENIC networks.

The paper has exemplified the functionality of the tool by using some screenshots of the prototype,
illustrating how the different types of users namely students, faculty and programme co-ordinators can
benefit from using the tool. The paper has also discussed the development stages of the final full functioning
version of the tool and indicated how the prototype can be utilized within the development process. The
database design the screen interfaces and the code of the prototype will be utilized in all development stages.
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ABSTRACT

The purpose of this study is to develop an online drawing learning support system. In this paper, firstly, we describe the
results of a potential assessment for our system. Two assessment approaches are shown. One assesses the possibility of
using a digital pen as a drawing tool. The other assesses the effectiveness of the drawing learning support based on the
reuse of the drawing process of both learners and experts. Secondly, the drawing process model for supporting individual
drawing learning is also discussed. Finally, we show three examples of learning with our system.

KEYWORDS

Drawing Learning, Learning Support System, Online Class, Drawing Process Model, Digital Pen.

1. INTRODUCTION

Art education in a networked environment has been introduced recently. However, there are some limitations
about functions and contents for basic skill learning such as drawing, painting, and sculpturing
[Draw23,Drawspace,Ferraris2000,0penDictioaly, Tweddle2008, Univ. of the Arts London]. Drawing is one
of the fundamental skills in art education. All beginners must acquire these kinds of skills first
[Sato2004,Sekine1984]. Learning related to art requires repeated practice with a trial-and-error process
[Bernstein1967,Latash1998,Latash2002,Takagi2003]. Therefore, to learn drawing is categorized as skill-
learning [Furukawa2004]. In this type of learning, novices cannot recognize whether or not they draw
correctly and appropriately. As a result, their proficiency becomes slower and more redundant.

The purpose of this study is to explore an online support system for beginners in drawing. Learners can
receive advices and assessments from art experts without time and/or place constraints by using the proposed
system. We investigate the possibilities of online supporting drawing learning. Two key factors are
introduced: A digital pen as a drawing tool, and a drawing process model (DPM).

In this paper, firstly, we will discuss the possibility of using a digital pen[AnotoGroupAB] as a writing
tool and the effectiveness of drawing learning support in a networked environment. Secondly, we consider
the DPM and its application to individual learning support. Finally, the system interfaces are shown.

2. ONLINE DRAWING LEARNING SUPPORT

The major difference between an offline drawing class and an online drawing class is the availability of
instruction during learners’ drawing. The instruction for the learners’ drawing process is more important than
instructional comments for his/her work. Therefore, quick and personalized feedback from a tutor is an
indispensable function for a networked learning environment. In this study, the learner’s drawing process that
is recorded by a digital pen is reused in order to replay and refer his/her drawing process. To generate an
evaluation for the drawing process automatically, this data is also reused in the system we propose.

A learning activity is started after the tutor defines a learning task in the learning management system.
The following flows are ideal learning processes in our learning environment:
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1. Alearner draws his/her work with a digital pen.

2. Both of the learner's drawing process data and his/her work are registered in the learning
management system after his/her drawing.

[Interaction with Learner and Tutor via System]

3. A tutor evaluates a learner’s work by replaying his/her drawing process. Then the tutor adds some
advices to both the learner’s drawing process and his/her work. This information is registered in the
learning support system.

4. A learner takes the comments that are annotated for his/her own drawing process and work by the
tutor from the system.

[Interaction with Learner and System]

5. The learning management system diagnoses the learner’s drawing process based on the DPM. The
instructional rules that are defined by tutors are used in this evaluation.

6. The learner is given an auto-evaluated result that is the annotated drawing process based on the
instructions for the relevant drawing lesson.

3. BASIC STUDY

3.1 Reviewing from Art Experts

We interviewed five experts who are teachers in an offline drawing class as well in order to clarify the
effectiveness of the drawing learning support in a networked environment. All the experts tried using the
prototype model of the system before this investigation. Previously, some students drew the same motif with
both pencils and digital pens. An example of these results is shown in Figure 1. Experts replayed and
reviewed the learners’ process data by using our system. The following are comments from them:

- Tutors are able to review the learners’ drawing process and work after they finish their work.
Therefore, tutors can give adequate guidance that each student wants. Tutors can avoid inappropriate
assessment since they can check the learners’ entire drawing process and work.

- Tutors are able to present the specific assessment directly to learners. Learners would not forget
what was discussed in their class because the learners can repeatedly confirm what tutors corrected.

- Learners are able to recognize the incorrect way of using the digital pen when they replay their own
drawing.

The learners’ drawing processes were replayed and reused for detailed analysis by experts. That is to say,

the need for reviewing the learners’ drawing process is confirmed and the demand for drawing learning
support in a networked environment is shown.

3.2 Reviewing for Digital Pen asa Drawing Tool

A standard digital pen is used as a drawing tool to record the learners’ drawing processes. Four items were
examined to evaluate the possibility of using a digital pen as a drawing tool. These results were shown to five
experts, and then they tried to express so :
drawings with this pen. We conducte
interviews with these experts about tF
possibility of the digital pen. All the expert:
accepted the fundamental capability of th
writing tool.

At the same time, they also pointed out tt
need of adequate drawing tasks to suit thc
limitations. Moreover, the following demerits
of the digital pen were discussed i
comparison with a pencil:

- Not able to erase once learner draw: Figure 1. Examples of drawing picture

- Width of line is fixed with a pencil (left) and a digital-pen (right).
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- Ways of expression is limited

As a result, all the experts agree that this pen could be used as a drawing tool if users of this system are
only beginners. The demerits previously mentioned would work well in beginner level lessons. Thus, the
possibility of a digital pen as a drawing tool is shown.

4. DRAWING PROCESS MODEL

In this study, the learner’s drawing process is reused in two evaluations. One is the tutors' evaluation, and the
other is the system's evaluation. For the latter, we implemented the automated evaluation function based on
the DPM. This model consists of 3 types of parameters. They are the drawing step, the drawing phase and the
features of the drawing strokes.

4.1 Seven Drawing Steps

In an interview with five art experts, we collected the drawing process of experts. Then, we found the seven
step model as a hypothesis for simplification of an artist's drawing process.

“Drawing is seeing”[5]. Hence, the first step is carefully observing to see the drawing subject. The
relationship between the light source and the drawing objects is also checked in this step. Then, at step 2, the
relative locations of the objects are confirmed based on the vanishing points. In the next step, the
composition of this picture is defined. The drawing area is fixed on the drawing paper. At step 4, the outlines
of the drawing subject are expressed in simple lines in a balanced way. The rectangle, the oval, triangle,
straight line, and simple curve are used consciously in this step. The size, the location, and the direction of
each object are also pictured in this step. At step 5, shading is added. Various values of light and dark are
expressed in a drawing. The shading techniques become complex for a square pillar, a cylinder, and a sphere
in this order. Shading should be added first to objects whose outline shapes are square pillars, second to
cylinder shapes and then finally to spheres. At step 6, a learner checks the material of each object, and then
expresses its texture in drawing. Finally, the finishing touches are added. A learner draws details of each
object. A learner shall regard the design of each object. The balance of the total subject is also considered in
this step.

4.2 Three Drawing Phases

We found three different drawing phases in the time variation of the drawing strokes and the pen pressures of
adigital pen from the quantitative investigation for the art experts. Two criteria are used to divide each phase.
One is when both the number of strokes and the pen-pressure become zero. The other is the difference in the
number of strokes or the average pen-pressure.

According to the quantitative features of the drawing process and the drawing results, the features of each
phase can be described as follows:

Phase-A [Outlining]: A learner interprets the drawing composition and the outlines of the whole object

by using simple lines to define the proportion in a perspective way.

Phase-B [Shading]: A learner draws the drawing subject totally and adds shade for whole parts.

Phase-C [Texturing]: A learner adds the texture of the subject in detail. He/she fixes the balance of the

subject on the drawing paper.

The boundary of each phase in the drawing process is determined mainly based on the changes in
pressure. In this study, the state of the pressure changes in writing a stroke of a drawing is called "changes in
pressure”. In an ideal drawing process, the artist outlines the motif in the first stage of his/her drawing (see
Step 3 in drawing steps). At this stage, an ideal artist draws a rough line using low pen pressure, and draws
the outline of motif using a high pressure line. Therefore, the pressure at this stage tends to be lower, and the
state of change is not constant. So, the drawing section which satisfies the following three conditions is
identified as Phase-A.

- There are multiple sections where the average pressure is zero or close to zero.

- The state of pressure change does not tend to be constant.

- The ratio of the area of the drawing in that section to the area of the final draw is more than 75%.
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The process parts for Phase-B and Phase-C are selected from the whole drawing process other than the
section which is assigned to Phase-A. At first, our system divides the selected parts into 10 blocks in the
same time span. In each block, if its state of pressure change does not show a constant tend, the block is
assigned to Phase-B. Also, if it shows a constant trend, the block is assigned to Phase-C. Then, the sequential
blocks in the same phase are grouped.

4.3 Seven Parameters of Drawing Stroke Features

We have to define concrete and objective features of each phase in order to define these three phases of the
drawing process. Seven parameters are the number of strokes, the stroke pressure, the changes in pressure,
the line types, the degree of assembled stroke size, the dispersion of the drawing area, and the ratio of the
drawing area. The number of strokes and the pen pressure are relative values in the drawing process. The size
and the dispersion of the stroke sets are relative values on the drawing paper (or entire drawing area).

Each parameter is expressed in more than two levels. The number of strokes is expressed as small,
medium, or large. The pen pressure is expressed as low, medium, or high. The changes in pressure are
expressed as non constant or constant. The line types are point, straight-line, simple curve, or complex line
(includes curve). The size of the stroke sets is large or small. The locality of the stroke sets is sectional or
total. The ratio of the drawing area is high or low.

4.4 Relationship between the Drawing Steps and Phases

Phase A corresponds to steps 1, 2, 3, and 4. Phase B comprises steps 1 and 5. Phase C covers steps 1, 6 and 7.
Phase A tends to appear in the beginning of whole drawing process. Phase B appears after phase A and/or
before phase C. This phase

commonly does not occur a S (e for Replaying
the beginning or end Phase | [Instructional comment | Drawing Process]

often appears at the end of th
drawing process.

45 D PM b a%d [Instructional drawing ] -\ \»/

Drawing Evaluation g

Our DPM is developed by ar — [Instruction points]
inference engine that is able t ... RMASELE! 3
detect the appearance of th
three drawing phases based ¢ [ Numberof Stokes

the geometrical features o Pen Pressure.)

drawing process. Our systen [ p—

arranges the learners’ drawini Types: Soiecime

processes by using si Size of Stroke Sets i s

parameters. Then they wer .

divided into the three phases [Graph Area]
The proposed system is able t __ wRatio,ofDiawing Area,

{arowde bsomg adv;lce Dliol\: Figure 2. An example of the drawing process viewer
earners based on the (A tutor adds red lines for pointing out error position,

For instance, if a given task i and add comment “represent the outline of the vase”.)
to draw a glass on a table,

many beginners tend to start drawing from the configuration of the glass. Advice for this case is to explain to
a learner that you had better draw a simple rectangular solid in the perspective way. In addition, the lines of a
simple rectangular solid are auxiliary lines, therefore tutors should instruct learners not to draw those lines
thickly. The final work has a very small effect on the draft if learners draw incorrect lines with less pen
pressure.
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Figure 2 shows a drawing process viewer that our system provides. The upper part of this viewer is an
area for replaying the drawing process and showing the instructional information. Two types of advice are
added in this drawing. These are an instructional comment and an instructional drawing. The former is shown
in the timeline bar in the viewer. A comment is linked to a specific point in time when the learner performs
an inadequate drawing action. The latter is also connected to a point in time. In this case, an instructor adds
red lines to point out error positions, and adds the comment "represent the outline of the vase". The lower
part is a graph area. This area includes six graphs that indicate the seven features of the drawing process.
They are the number of strokes, the pen pressure, the line types, the size of stroke sets, and the drawing
locality and ratio of drawing area.

The red arrow on the far left shows the first instructional comment for this drawing. Learners obtained the
following advice from our system: "Draw some simple curves with high pen pressure to express the outline
of the subject. Observe the drawing objects more carefully. Capture each object as a simple configuration."”

5. DRAWING LEARNING BASED ON THE DPM

5.1 Classroom L earning

Figure 3 shows the drawing learning support functions of our system. Learners upload their drawing process
data to our system after their drawing. The tutor of this class and all of the class members are able to access
the portfolio pages for today's results (Fig.3 upper left). A member of this class is able to refer to the drawing
pictures and these process data in this portfolio. A drawing process viewer page is shown to him/her when a
learner chooses a learner's drawing result (Fig.3 upper right). A learner can replay the drawing process from
anytime. This viewer is able to show graphical evaluation results for six parameters in time series graphs.

Our system generates some advice for the drawing process based on these results. The tutor's comments
are also confirmed on this page. The evaluation results from both the system and the tutor are added to the
time series. The learner can recognize which points are wrong and correct the drawing.

Referring to experts' and others' drawing processes helps a learner understand the advice from the system
and the tutor. Moreover, comparing one's drawing process with others could help them find new techniques
and/or drawing methods. Learners hand in their drawing processes and then obtain the tutors' feedback as
individual learning support tools (Fig.3 lower part).

5.2 Individual Learning

This function is used the between the time when a learner finishes his/her drawing and the time when a
teacher gives this learner some direct instructions. To support the individual drawing learning, learners’
drawing processes are analyzed based on the DPM. At first, our system separates the learner's drawing
process into three drawing phases. Then, the geometrical features of each phase are compared with the DMP.
Based on this analysis, our system generates advice for that learner. Timing and content of that advice are
determined. There are two types of advice: instructional comments with short sentences and the instructional
drawings as models.

The supporting functions for individual drawing learning are as follows:

- Replaying one's own drawing process.

- Synchronous replaying of one's own drawing process with those of other learners / art experts /

instructors.

- Showing the location of the 3 drawing phases in a learner's drawing process.

- Total advice comments for the whole drawing work.
Instructional comments and drawing for a sectional drawing.
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Figure 3. Examples of the System Interfaces
(The portfolio viewer [upper left], the drawing process viewer with/without six graphs
of drawing process parameters [upper right], and the drawing process viewer in comparison mode [lower part].)

- Introduction to some drawing techniques and exercises which should be mastered by this learner.

- Introduction to the drawing work of other learners / art experts / instructors as a model.

The educational effectiveness of those functions was examined at an art school. The subjects were 18
students who had been at the school for 1 month. The knowledge and experience about drawing for each
student was different. From the preliminary survey, we found that the 15 students were beginners. The
subjects were asked to use our tool for a month for their individual learning. The frequency of use was not
specifically mentioned. The works in Figure 4 are the final drawings of one student before (work in the left
side of Fig.4) and after (work in the right side) the experiment.

In this experiment, we focus on the appearance of Phase-A in the learners' drawing processes. Phase-A is
the most important part to sketch a motif. However, many instructors in art school do not tend to teach this
matter explicitly to their learners. Before this experiment, Phase-A appeared in the drawing processes of 3
students who were not novices. The drawing processes of the other 15 students, by contrast, did not show
Phase-A. Figure 5 shows the drawing results in each phase of one student of these. The upper part of the
figure shows a graph of the changes in pressure in a time-line and the detected phases. The lower part shows
drawing results in each phase. In this result, two problems can be point out.

- Learners wrote some clear lines with high pressure from the beginning.

- Learners did not draw the whole shape of the motif at the beginning.

Thus, without making an outline, this learner was trying to show the form of a motif immediately.

During the experiment, our system checked for the appearance of Phase-A. If Phase-A did not appear,
some text comments (for example "You should learn the techniques so as to form a composition by drawing
a simple shape.") are given to the learner at an appropriate time. The system also introduces a link to the
related exercises. In these exercises, a learner is asked to draw some lines with the indicated pen pressure,
and/or to draw the whole outline of the motif with low pressure. At the same time, the system suggests to
refer to an expert's drawing process to form the composition in simple shapes.
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Phase C Phase B

Figure 6. The drawing results at each phase after the experiment

After the 1 month experiment, in 6 out of 15 students whose drawing process did not include Phase-A, a
section of Phase-A began to appear in their work. These students certainly used our system in their individual
learning. The other 9 students could not draw an outline of the motif at the beginning of their drawing yet.
The frequencies of use of our system were lower than the students who were able to improve their drawing.
Figure 6 shows the drawing results of each phase for one student (the same students as Fig.5). The qualities
of the final works are not high (almost the same level as 1 month before), but in these results, learners try to
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make the outline of the motif using low pressure at the beginning of their drawing. Similar results were seen
for other subjects.
The following comments were collected from the subjects after the experiment.
- | can replay my own drawing process by using this tool, so | can carefully and repeatedly check my
bad habits.
- | can view and replay the drawing processes of others, so | can better understand the necessary
techniques.
- The timing of advice and the timing of bad drawing is synchronized, so | can easily recognize my
drawing points which need amendment.
From these results, we can see the potential for educational effectiveness of the DPM based individual
drawing learning support.

6. CONCLUSION

In this paper, we describe the possibility and benefit of a drawing support system in a networked environment.
The digital pen has a high potential as a drawing tool. Drawing learning in a networked environment is also
useful and available if the users of the system are limited to beginners of drawing. Additionally, we discussed
some features of a drawing process and the DPM. Then, its application for the individual learning support
system is shown. Also we describe the overview of our drawing support system in a networked environment,
then the concept and the functions of the DPM are shown. Its application to classroom learning and
individual learning are also considered. Finally, the educational effectiveness of our system is examined.
From an experiment with students in an art school, we can see that our drawing learning support system is
useful if the users are limited to beginners of drawing.

In future work, we will find adequate drawing tasks to suit constraints and limitations of the digital pen.
During the operation of this system in practice, we try to arrange and revise the DPM and formalize more
instructional rules for drawing learners.
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ABSTRACT

This paper describes ‘Lectutainment’, which is a coined term from ‘lecture’ and ‘entertainment’ and aims at increasing
students’ learning motivation in a classroom lecture. To realize the Lectutainment, we attempt to make atmosphere like a
theatrical performance (stage show) in the classroom lecture by executing audiovisual effects. We developed the
prototype system and conducted a preliminary experiment on a small scale. The results of the experiment indicated that
the Lectutainment could increase university students’ learning motivation.

KEYWORDS

Entertainment, classroom lecture, learning motivation, audiovisual effects.

1. INTRODUCTION

Learning motivation is important for successful learning. Therefore, teachers are considering methods to
improve classroom lectures in terms of learning motivation. One of the methods must be to use ICT. For
example, digital equipments (e.g., a digital projector and Internet-enabled computers) are installed in a
classroom to increase not only learning efficiency and efficacy but also learning motivation. Pedagogical
design and practice of ICT-based classrooms have been studied a lot (e.g., (Smeets 2005)(Selwyn 2007)). In
addition, advanced ICT-based classroom systems have been developed such as collecting students’ responses
using mobile devices (Bar et al. 2005), supporting multi-user collaboration using a large display and pointing
devices (Bi et al. 2005), enabling students to annotate digital slides displayed on their tablet PCs and share
the annotations on the classroom screen (Anderson et al. 2004), and providing personalized quiz materials on
a student’s PDA after automatic attendance check using RFID (Mitsuhara et al. 2008).

The purpose of this study is to increase learning motivation in a classroom lecture. A classroom is a
principal learning space in school. The classroom design covers a wide variety of issues (e.g., desks, chairs,
black/white boards, lights, electric (digital) equipments, and learning support software) and can influence not
only learning efficiency and efficacy but also students’ learning activities, attitudes, and motivation (Oblinger
2006). We think that the conventional classroom design has not focused much on “learning is fun” and the
future classroom design should focus more on entertainment. Therefore, we regard a classroom as a theater
and attempt to make atmosphere like a theatrical performance (stage show) in the classroom lecture through
an entertainment computing approach. In other words, our idea is the fusion of classroom lecture and
entertainment. We call the fusion ‘Lectutainment’, which is a coined term from ‘lecture’ and ‘entertainment’.

The remainder of the paper is organized as follows. Section 2 shows our proposed learning motivation
model. Section 3 describes the concept, prototype system, and examples of the Lectutainment. Section 4
describes a preliminary experiment for examining whether the Lectutainment can increase university
students’ learning motivation. Section 5 summarizes the paper and shows the prospect.
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2. LEARNING MOTIVATION MODEL

Learning motivation is discussed actively from the standpoints of instructional design and psychology. For
example, Keller (1998) identified the categories of ‘attention’, ‘relevance’, ‘confidence’, and ‘satisfaction’ as
a design basis called the ‘ARCS model’ for increasing learning motivation. Malone and Lepper (1987)
identified the factors of ‘challenge’, ‘curiosity’, ‘control’, and ‘fantasy’ in the intrinsic motivation of
learning.

Our proposed model represents stepwise learning motivation in a classroom lecture and consists of three
layers. Students in the upper layer are interpreted as the students with the higher learning motivation. Figure
1 shows the model overview.

Understanding Layer
Student Status=—3» i €— nstruction

Learning

Cognition Layer

Student Status == le— Surroundings

Attention to Learning

Perception Layer

Irreqular External Cue

Figure 1. Proposed learning motivation model

(1) Perception Layer

This layer is positioned at the model's bottom and handles whether a student pays attention to the
classroom lecture by an irregular external cue that stimulates his/her perception (e.g., ears and eyes). Here,
the attention is not necessarily paid to the content of learning (the lecture). For example, when suddenly a
teacher begins to explain in a loud voice, the student will be surprised and pay attention to the teacher. This
layer can be associated partly with ‘attention’ in the ARCS model.

(2) Cognition Layer

This layer is positioned at the model’s middle and handles whether the student’s attention transitions to
learning actions. Here, the leaning actions mean listening to the teacher’s explanation, looking at the content
of the blackboard or learning material (e.qg., textbooks and digital slide show projected onto the classroom
screen), note-taking, asking a question, etc. In this layer, the student recognizes his/her internal states (e.g.,
understanding level, learning process, and curiosity) and surrounding situations (e.g., the teacher’s facial
expression and other students’ learning attitude) and then judges whether he/she takes a learning action.

(3) Understanding Layer

This layer is positioned at the model’s top and handles whether the student can understand the content of
learning as a result of his/her learning actions. Here, his/her understanding depends on his/her internal states
and the teacher’s instruction. Once the student feels confidence and satisfaction of understanding, he/she will
pay attention to learning continually without an irregular external cue. This layer can be associated partly
with ‘confidence’ and ‘satisfaction’ in the ARCS model.

3. LECTUTAINMENT

To realize the Lectutainment, we focus on the perception layer in the above-mentioned model and ‘fantasy’
in the Malone and Lepper’s identification. The three factors in their identification, ‘challenge’, ‘curiosity’,
and ‘control’, can be associated with the cognition layer or the understanding layer. On the other hand,
‘fantasy’ can be associated with the perception layer because it is the factor causing surprise and applicable
to many lectures independently of learning topics.
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3.1 Concept

The Lectutainment aims at increasing students’ learning motivation in a classroom lecture by making
atmosphere like a theatrical performance in terms of ‘fantasy’. We believe that the classroom atmosphere
different than usual influences many students and their learning motivation will be increased from the
perception layer. The classroom atmosphere may not be the core issue in education but should not be ignored
in terms of learning motivation caused by senses of exaltation (excitement), joy, relaxation, tension, etc. In a
different standpoint, the Lectutainment aims at helping teachers conduct a classroom lecture different than
usual, that is, use irregular external cues for ‘fantasy’. Note that the current Lectutainment does not
necessarily cover increase of learning motivation in the everytayat necessarily ensure that the students

take learning actions and understand the lecture.

A classroom resembles a theater. Black/white boards and screens, room lights and speakers, a teacher,
and students are associated with stage backdrops, stage equipments, a performer, and audience, respectively.
In addition, both a teacher and a performer act while transferring a certain kind of information to and
occasionally interacting with students or audience. Design of drama covers not only performers’ acts but also
audiovisual effects such as BGM, SE, light, and projected image. From the resemblance between the two, we
attempt to make the classroom atmosphere by executing these audiovisual effects as irregular external cues.

3.2 Prototype System

3.2.1 System Composition

The prototype system has a client-server architecture and is composed roughly of the three subsystems: effect
manager (EM for short), effect executor (EE for short) and effect bank (EB for short).

Figure 2 shows the system composition. For the Lectutainment, a classroom needs digital projectors,
screens, speakers, wireless network (WLAN router), an EM-installed computer, EE-installed computers,
PDAs, and RFID readers. In addition, a teacher and students have to carry RFID cards containing their 1D
codes. The EM-installed computer, which communicates with the EE and the EB via the wireless network,
equips an RFID reader and an infrared unit. The RFID reader is attached to the classroom door (beside the
doorknob) and used to detect the teacher attendamdeacher has to put his/her RFID card on the reader
when entering the classroom. The infrared unit is used to send infrared commands (e.g., on/off) to the
equipments with a remote control feature such as the projectors. Each EE-installed computer is connected to
one projector and one set of speakers. The PDA, which equips an RFID reader and a wireless network
interface, is put on every student’s desk to detect the student atterdastaent has to put his/her RFID
card on the reader when having a seat. The prototype system can be installed in as many classrooms as
possible. For example, the equipments other than the PDAs and the RFID readers can be mounted on a
movable metal frame.
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3.2.2 Sub Systems

(1)Effect Manager

Before the start of the lecture, first, the EM receives an effect execution plan from the EB. Immediately
after that, the EM distributes the plan to every EE. In the plan, conditions for effect exedubiwnand
when the effects are executedre written in XML. When receiving a teacher’s or a student’s ID code, the
EM checks whether he/she is allowed to attend the lecture. If he/she is the allowed teacher, the EM informs
every EE of the teacher attendance by sending the received ID code. If an allowed student, the EM sends the
received ID code and the seat ID code (PDA's ID code) to every EE. From these two codes, the EM (and the
EE) grasps which seat the student has. When the teacher requests effect execution at an arbitrary time, the
EM sends the request to a corresponding EE.

(2) Effect Executer

Basically the EE works according to the effect execution plan. The EE waits for the ID code or the
request from the EM and simultaneously it checks the timing for effect execution at a regular interval. When
the current situation matches a condition in the effect execution plan (e.g., when the current time matches the
execution time of an effect), the EE executes the corresponding effect immediately.

(3) Effect Bank

The EB working on the server stores effect execution plans, digital material files (e.g., PPT/PPS, MPEG,
and MP3) used for the effects, classroom spatial information (e.g., the dimensions of the classroom and seat
positions), and fundamental settings of the lecture (e.g., starting and ending time) registered by teachers.

3.3 Examples of Audiovisual Effects

3.3.1 Before Start of Lecture

This is an example in the lecture about Hawaii. Five minutes before the start of the lecture, pictures of
Hawaiian beautiful nature (e.g., beach and mountain) are projected and a Hawaiian music is played. We hope
that the students will get interested in Hawaii and motivated to learn intrinsically by atmospheres of
exaltation and relaxation. In the learning topics of geography and history, the audiovisual effects are easier to
be executed because these learning topics are often illustrated with audiovisual materials.
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3.3.2 Teacher’s Entry to Classroom

A teacher enters the classroom and immediately an opening music is played. We hope that if a cheerful music
is played, the students will get interested in the teacher and motivated to learn with a sense of affinity. If a
coercive music like ‘The Imperial March (Darth Vader's Theme)’ is played, on the contrary, the students will
get motivated to learn by an atmosphere of tension.

3.3.3 During Lecture

When the teacher requests a student to answer a quiz (or question), a spotlight is cast on the student. The
student has to answer the quiz under pressure. At the same time, many of the other students will look at the
student and also feel a sense of tensidiWhat if the spotlight is cast on me next?” This effect can create an
atmosphere of tension and motivate the other students rather than the answerer to learn on a routine basis to
become good answerers. The left picture in Figure 3 shows a snapshot of the spotlight effect.

When the quiz is difficult for the answerer, a verbal hint is given in a synthesized whisper that only he/she
can hear. By this audio effect (support), the answerer will be able to find the answer while more or less a
sense reducing a sense of tension. To realize this audio effect, the EE computer is connected to directional
speakers (parametric speakers) whose directions are adjusted to the answerer’s position by controlling two
servo motors (pitching and yawing) via the USB interface. The teacher prepares the verbal hints and
determines the timing of effect execution as occasion may demand. The right picture of Figure 3 shows the
directional speakers mounted on the frame.

3.3.4 End of Lecture

At the ending time of the lecture, an ending music is played to culminate the lecture with profound
atmosphere.

Figure 3. Spotlight effect (left) and directional speakers attached to the two motors above a projector (right)

4. PRELIMINARY EXPERIMENT

We conducted a preliminary experiment to examine whether the Lectutainment could increase university
students’ learning motivation. This is because learning motivation decline is occasionally true for university
students. Another examination focus is on impact of the audiovisual effects on the students’ feelings.

4.1 Settings

This experiment was conducted in an experimental small classroom where four projectors, two screens
(available as whiteboards), and one set of speakers were installed. Three of the projectors were used for the
audiovisual effects and two of the three were used for the spotlight effect.

4.1.1 Participants and Groups

The participants were 16 graduate and 8 undergraduate students whose major were information technology.
We divided the participants into two groups homogeneously based on the participants’ grades. Group A,
which consisted of 12 participants, attended a 30-minute lecture where a teacher transmitted knowledge one-
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sidedly with a digital slide show. Group B, which also consisted of 12 participants, attended a 30-minute
Lectutainment where the same teacher conducted the lecture.

4.1.2 Learning Topic

We selected ‘Hawaiian tourism resources’ as the learning topic in the experiment because it was easy to
execute the audiovisual effects in terms of its content. In the lecture, the teacher talked about some famous
tourism resources and their related topics by using a digital slide show. For example, when talking about
‘lolani Palace’, the teacher introduced the history of the Kingdom of Hawaii founded by Kamehameha I.

4.1.3 Audiovisual Effects

Table 1 shows the audiovisual effects executed in the experiment. In the experiment, the verbal hint effect
was not executed and the spotlight effect (E-6) was executed manually by an experimenter.

Table 1. Audiovisual effects executed in the experiment

Effect No. When What effect

E-1 The first attendee has a seat A Hawaiian traditional music is played.

E-2 The teacher enters the classroom The teacher’s favorite sweet chime is played.

E-3 The slide about the north shore is A picture of the north shore is presented and sound of waves is
presented played.

E-4 The slide aboufiiolani Palace is A picture of‘lolani Palace is presented.
presented

E-5 The slide about Kingdom of A picture of Kamehameha | is presented and music representing
Hawaii is presented the king is played.

E-6 The teacher.requests a student to A spotlight is cast to the student.
answer a quiz

E-7 The student answerer is thinking A music that speeds answering is played.
the answer

E-8 The slide about Hauea is A movie of the lava flowing from Hauea like a river is played.
presented

4.1.4 Procedure

The participants came to the same experimental classroom at the appointed time different for each group.

(1) Before Lecture

The participants of Group A waited for the teacher while having seats and a chat. On the other hand,
when the first attendee of Group B had a seat, the first audiovisual effect was executed. The participants of
Group B had been instructed to put their RFID cards on the reader (PDA) when having seats, but they did not
know the audiovisual effect.

(2) During Lecture

The participants of Group A learned while basically hearing the teacher’s talk. On the other hand, the
participants of Group B learned while hearing the teacher’s talk and perceiving the audiovisual effects.

(3) After Lecture

Immediately after the 30-minute lecture, the participants of Group A and B were given a same test and a
same questionnaire without notice. The test consisted of 10 single-choice quiz questions about the lecture
contents (e.g., “What palace was founded by Kamehameha | in 18827?"). The questionnaire was about
learning motivation and consisted of 5-degree questions shown in Table 2. The participants of Group B were
given the Q2-1, Q2-2, and Q2-3 (the below question) about the audiovisual effects.

® [Q2-3] What did you feel for each effect? Please choose one of the contradistinctive alternatives
representing a lecture atmosphere you felt. (You can skip the item you did not feel anything.)

[Item 1] Excited or Bored  [ltem 2] Joyful or Depressed  [Item 3] Smooth or Stagnhant

[Item 4] Concentrated or Distracted  [ltem 5] Relaxed or Tense  [Item 6] Wakeful or Sleepy

(4) One Week Later

The participants of Group A and B were given the same test again and the Q1-5 and Q1-6 about learning
motivation without notice.
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4.2 Results and Considerations

Table 2 shows the questionnaire results and Table 3 shows the participants’ feeling to the audiovisual effects.

Table 2. Questionnaire results (mean value and standard deviation)

Question Group A Group B
AVG SD AVG sD
Q1-1 Did you get motivated to learn during the lecture? 292 090 4.0 0.9
Q1-2 Did you enjoy the lecture overall? 30 085 417 0.58
Q1-3 Did you get interested in the lecture? 3.67 0.77 4.08 1.00
Q1-4 Do you want to continue to learn the today’s topic? 283 111 425 0.62
Q2-1 Do you accept such audiovisual effects executed in the experiment? -- -- 4.0 0.95
Q2-2 Do you want to attend a lecture with such audiovisual effects again? -- -- 4.17 0.58

One week later
Even now do you have learning motivation about the topic, “Hawaiian touris\;;r]L7

Q1-5 voy 0.83 3.17 119
resources””
Yes No Yes No
Q1-6 Did you learn the topic autonomously after the experiment? (Yes/No) 1 11 2 10

4.2.1 Learning Motivation

The mean values of Q1-1, asking about learning motivation directly, were 2.92 and 4.0 in Group A and B.
This indicates that the participants of Group B got motivated to learn more than Group A. The mean values
of Q1-2 and Q1-3, asking about learning motivation indirectly, were 3.0 and 4.17, and 3.67 and 4.08 in
Group A and B. The mean values of Q1-4, asking about expected retention of learning motivation, were 2.83
and 4.25. The values of Group B exceeded Group A in all of these questions and can be regarded as the
evidences for increased learning motivation, compared to the conventional classroom lecture.

The mean values of Q1-5, asking about actual retention of learning motivation, were 3.17 in both Group
A and B. In Group A, this mean value was higher than the mean value (2.83) of Q1-4. On the other hand, in
Group B, this mean value was quite lower than that (4.25) of Q1-4. This indicates that the participants of
Group B decreased their learning motivation rapidly. The numbers of Q1-6 indicate that almost all of the
participants in the two groups did not learn the topic after the experiment.

The mean values of Q2-1 and Q2-2, asking whether the participants accepted the audiovisual effects,
were 4.0 and 4.17. These values can be regarded as necessity and feasibility of the Lectutainment.

From the above questionnaire results, we think that the Lectutainment can be accepted by university
students and increase learning motivation during a classroom lecture, but has difficulty in retaining their
learning motivation after the lecture.

4.2.2 Students’ Feelings (Classroom Atmosphere)

Overall, from the numbers in Table 3, we think that the participants (Group B) basically had positive feelings
for every audiovisual effect. The participants did not feel bored and depressed to all the audiovisual effects.
This indicates that the audiovisual effects met the minimum requirement for the Lectutainment, that is, the
fusion of classroom lecture and entertainment.

The participants felt positive especially to the item 1 (excited), 2 (joyful), and 6 (wakeful). We think that
this is because all the audiovisual effects provided the participants with novel experiences. Concerning the
item 6, three participants felt negative (sleepy) to E-1 because of the peaceful melody of the music played.

For the item 3, 4, 5, and 6, some of the participants felt negative to the audiovisual effects except for E-3.
This indicates that the audiovisual effects can decrease learning motivation unless used appropriately. For the
item 5, the participants felt tense to the audiovisual effects except for E-1 and E-3. In the experiment, E-6 and
E-7 had been prepared to make an atmosphere of tension and therefore it can be said that these audiovisual
effects worked as we had expected. Although E-2 was not intended to make an atmosphere of tension, four
participants felt tense when the teacher entered the classroom. This is because the teacher’s entry intrinsically
makes students tense and the atmosphere was highlighted by E-2.

E-7 had the most cumulative number of positive feeling and E-1 had that of negative feeling. E-7, which
was an audio effect, focused on one student answerer. However, it reached to not only him/her but also all the
participants in the classroom. We think that the participants other than the answerer treated the effect as
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someone else’s problem and had room to feel it positive. E-1 was also an audio effect but executed before the
start of the lecture. We suppose that the participants wanted nothing to interfere with their free time and felt
the effect negative such as distracting (noisy) and sleepy. There were the participants’ opinions about the
negative feeling more than the positive feeling, such as “When the audiovisual effects happened, | was
confused about what | should have focused on.”, “Music during the lecture interrupts learning.”, and “This is
not for university students but for elementary school students.”

From the above questionnaire results, we think that though not completely intended, the audiovisual
effects worked as irregular external cues to change a classroom atmosphere.

Table 3. The participants’ feelings for the audiovisual effects executed in the experiment

Item Feeling E-1 E-2 E3 E4 E5 E6 E7 E8

1 Excited 7 9 4 5 7 5 9 5
Bored 0 0 0 0 0 0 0 0
> Joyful 7 7 4 5 7 4 8 6
Depressed 0 0 0 0 0 0 0 0
3 Smooth 3 5 3 5 4 3 7 5
Stagnant 2 1 0 0 0 0 0 0
4 Concentrated 3 6 3 5 3 4 7 5
Distracted 4 1 0 0 2 0 0 2
5 Relaxed 9 3 3 4 4 3 4 4
Tense 0 4 0 1 1 5 6 1
6 Wakeful 3 7 3 5 5 5 8 6
Sleepy 3 0 0 0 0 0 0 0

4.2.3 Understanding

Table 4 shows the mean accuracy rate of the tests. There was not much difference between the two groups.
From this result, we think that the Lectutainment has difficulty in improving the university students’
understanding. In other word, it has not yet increased learning motivation in the understanding layer.

Table 4. Mean accuracy rates of the tests

Group A Group B
AVG SD AVG SD
1st post-test 0.79 0.09 0.76 0.21

2nd post-test (1 week later) 0.77 0.23 0.75 0.10

5. CONCLUSION AND PROSPECT

This paper described the Lectutainment, which executes audiovisual effects to increase students’ learning
motivation in a classroom lecture. We developed the Lectutainment prototype system and conducted a
preliminary experiment. From the questionnaire results, we found out that the Lectutainment could increase
learning motivation in comparison with the conventional classroom lecture. Currently, however, we cannot
conclude that the Lectutainment is effective for a variety of classroom lectures and students. To clarify and
generalize the effectiveness, therefore, we have to install the system in a general classroom and use it in some
real lectures for a long time. In addition, we should consider the cost effect—sshether learning
motivation is enough increased in comparison with hardware cost, teacher’s burden, etc.

Not all students will accept the Lectutainment. Our concern is that some students may consistently refuse
it and lose their learning motivation. Therefore, we have to pursue the Lectutainment where all students do
not lose their learning motivation and as many students as possible get motivated to learn. Another concern is
that students may become insensitive to the audiovisual effects in long-term use of the Lectutainment.
Humans adjust to new environments. If monotonous audiovisual effects are executed repeatedly, the students
will be bored and may fall asleep. In other words, the Lectutainment for increasing their learning motivation
may decrease it. Therefore, we are now considering how to untangle these concerns from conceptual and
technological points of view. For example, we should develop a teacher support system where teachers can
easily create audiovisual effects and share the effects with others.
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ABSTRACT

This paper deals with a measure theoretical model for evaluation of e-learning programs. Based on methods of general
measure theory an evaluation model is developed which can be used for assessment of complex target structures in
context of e-learning programs. With the presented rating function target structures can be evaluated by a scoring value
which indicates how the targets in sense of a given logical target structure has been reached. A procedure is developed for
the estimation of scoring values for target structures based on adapted assessment checklists.

KEYWORDS

E-learning, evaluation, scoring, target structure, assessment checklist, evaluation model.

1. INTRODUCTION

Quality of e-learning programs is a very intensive and controversy discussed topic of recent time.
Background is the worldwide challenge for the development of methods and tools for lifelong learning that
becomes more and more realistic by the fast progress on all areas of e-tools and especially of Internet. In this
context the call for adapted education standards, a corresponding quality evaluation and process management
of e-learning tools becomes always louder. However no approach for evaluation of e-learning programs
could reach a general acceptance until now. For a corresponding overview we refer to the report of Swedish
National Agency for Higher Education (2008). This report contains an excellent survey on the European view
on e-learning and quality assessment. Concise further overviews on quality research in e-learning are given
by Ehlers & Pawlowski (2006), Ruhe & Zumbo (2009) and Phillips (2010). For some additional or special
aspects we refer to Khan (2005), Kirkpatrick (2007), Stufflebeam (2002) and Zaharias & Poulymenakou
(2009), for instance.

The quantitative models for the assessment of e-learning quality considered usually are additive models.
That means, depending on the considered aspects, which are measured based on a defined scale, a linear
function containing corresponding weight factors is used like, e.g.,

Here denot@;.a; = 0, given weight factors for the obtained measure valies=1,.... & for the
considered aspects. The advantage of this formula is, it is very easy. The disadvantage is that the choice of
proper weight factors is subjective. Moreover, positive evaluation values can be obtained even in such cases
if the targets of certain quality aspects have been failed. A possible logical inner structure of target structures
remains out of consideration.

In contrast to linear approaches we develop here a measure theoretical model for the assessment of an e-
learning program. We consider an e-learning program whose quality is determitiedl Zsyl, several
aspects or characteristitfs. .... M;. We assume that the quality of the single aspects can be measured by
means of a given scale where the corresponding observation variables are ordinal or metrical ordered
variables. Our aim is to develop an evaluation model for e-learning programs whose quality is characterized
as above byt several aspectt,, .., M. For it we will construct a corresponding measure in sense of general
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measure theory. This requires in the context considered here two steps. First we will canstruct
corresponding efficiency measure spaces for description of quality of single &dpectdi;. After that we
will combine these spaces to a corresponding product space. This space will describe the considered aspect
structure as a whole. The via the obtained product space defined product measure will be then our quality
measure for evaluation of an e-learning program. For the implementation and application of our assessment
approach the paper is rounded off by a statistical procedure for the estimation of scoring values for target
structures based on adapted assessment checklists.

The advantage of the model considered here in comparison with linear models is that by the
multidimensional consideration via the product measure the logical structure of a target structure is evaluated
as a whole.

2. THE MODEL

2.1 Measure Spacesfor the Single Aspects

For description of quality of a single aspéfit i = 1.....k, we consider a measure spagg (4;, Q). Each
measure space consists of three obj@gtsA; andQ; which can be defined here as follows:

1.) LetQ; = {w;,. w4} be a two-element set - the seeld@mentary targets. In this sense the elemeny, is
standing for: the target in sense of asgdchas been reached (is reached), the elemgrs standing for:
the target in sense @f; has not been reached (is not reached). Th€sist denoted afarget space with
respect to the aspelt;.

2.) Let A4; be the set of all subsets @f. Then we have

Ay ={ 8, Ay, Ag, Q}

where4;, and4;; are defined byi;; = {w ] andA; = {wp} = 4, for instance. The elements of set system
A; can be interpreted aarget structures as follows:

Ay - target in sense of aspdit has been reached,

Aiy - target in sense of aspéif has been not reached,
Q - any target in sense of aspé&fithas been reached,
a - nothing has been reached.

The set4; is in sense of measure theorg-algebra. We denote the elementsfastarget structures
and the set4; itself astarget algebra. In this context we say: the target in sense of a target struttaré
has been reached (is reached) ifua® A has been observed (is observed). The structure of a target algebra
A; is very simple and posses more a formal meaning here. The target algebras are needed if we will go over
to the corresponding product space for a common description of all akhertsM;.

3) LetQ: A; — [0,1] be an additive map from our target algelftainto the interval [0,1] where to any
given real numbeg;. 0 = gq; =1,

Qi) =g and Qd)=1-g;

holds. The values of numbets and1 — g; are or can be interpreted as evaluation values for the target
structuresd;; and4;i.. In this sense the valugs and1 — g; form an evaluation distribution over the target
algebra4; . The functionQ is a normalized measure a4, ). We denoteQ;(4;, ) asscore that the target

in sense of asped; has been reached, analogouBif;,) is the corresponding score that the target in sense
of M; has not been reached.

The triples @i, A, Q), i =1,...k are elementary measure spaces. We now will combine the so
obtained spaces for the aspelils....M; to a product space. By this product space an evaluation of more
complex target structures with respect to the asp{digts. . M becomes possible. For the measure theoretical
background used in this paper we refer to Bauer (2001).
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2.2 A Product Spacefor the Aspects

Describing more complex target structures we now consider the product space over the measu®; spaces (
A;, Q) for i = 1,.... k. This space consists of three elemé&ntsA andQ again which are defined as follows.

1) LetQ = Q; ®...x® Q be the cross product over the target sp&es.,Q,. The elements of2 are
= {eq .. wy) With @, € Q; for i = 1,..., k. We denote these elementskadimensional elementary targets
andQ is then thek-dimensionatarget space.

2.) Let A be the set of all subsets bfdimensional target spa€e. This set of subsets forms agais-a
algebra over the target spaeThe elements af-algebra 4 are denoted as-dimensional target structures.
Theo-algebraA is thenk -dimensional target algebra.

Some examples of target structures:

A= {1,054, w1 3 - all single targetsdy, ..., 4;; in sense of aspecifs, ... M; have been reached,

E= {{m“,..., 1,805 ,{mn, s B 110 80 }- the single targetd,;.....A;_;; have been reached,

C= {{m“,mu o s By 1,800 }- the targetsiy;..... 4;_;; have been reached, but not the tasget

D = {{w;y, w7, wiz}j— only the single targed,; has been reached,

E= {{w“,w:l-z m;l.l-t},:'p...,:';l. E {1,2}}— the single targed,, € A, has been reached.

The last target structui® is a special target structure which is directed only to the single target or aspect
M;. Our target algebral contains ofk such single target structures which are given by

Ap = A x My xex Ay ={eple Ay,
A: = ﬂl Xﬂ:l o 3w ﬂi-, H:l = '[UJEI}E .ﬂz, (1)

Ap =0y XD ¥ XAy, A = logle A

We denote these target structuresiaple target structures or simple targets.
Beside of the simple target structures a further class of special target structures is of interest. This is the
class of composed target structures. A target struétisesaid to be aomposed target structure if a subset

of simple target structure{sfll-i,...,ﬂl-j} EA 1= iy <ip Cewe % sk 1=j=k exists such that

B = U';:lzd]l'r
holds. Composed target structures are directed to subsets of targets in sense of the given target or aspect set
M,, ..., M,. Our target algebr#l contains 2-1 different composed target structures. These are

Ay, s Ay, AsUAy Ay U4, A UAUA,.., UL 4 =0

H

Because of the set systefhas the set of all subsets @fis ac-algebra it holds:
() Appandp €A = UL 4,4 and (i) AeA =AcA

This implies moreovet,. ....4, € A = i_; A; € A. So beside the union of target structures and the
complement of a target structure also the intersection of target structures is again a target structure. That
means, the target algebra is logical closed or consistent with respect to application of set theoretical
operations to target structures.

3.) LetQ: A, - [0.1] be a map from the target algehfinto the interval [0,1] with the following
property. For anyi = A; x »+x A with 4] € 4;, i=1,...k, it holds

@(a) =TIE, .(4D. )

Then, in sense of measure thedyis the so-called product measure of meas@ges= 1, .., k. This is
according to the Hahn-Kolmogorov-Theorem of general measure theory a unique defined measure on

measurable spac@(A).
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Hence by the product measu@ea measure valu@(A) is defined for each target structudes A. The
valueQ(A) can be interpreted then as an evaluation number for it how the targets in sense of target structure
A have been reached (can be reached). In this sense big @#yes 1 are a hint that the targets in sense of
target structuré have been reached essentially, whereas a @g= 0is a signal that targets in sense of
target structur@ has been failed essentially. In this sense we will deQ(4¢ asscore for it that the targets
of target structure A have been reached or, more short, simply as tlseore of target structure A.

Collecting this together, the tripl€2( A, Q), forms a corresponding product space which allows an
evaluation of all target structures of target algefiray means of a score val@edefined by (2).

2.3 Calculation Rulesfor Scores

We will consider now some calculation rules for the computation of score values for target structures. The
score functionQ defined by (2) is a normalized measure &y .@). Each normalized measure posses the
following basic properties.

1. Additivity: According to the addition axiom of measure theory the following rule holdsd,l.ef, 4,
A be pairwise disjoint target structures such fjeffl 4; =afori # j andi,j = 1,..,m holds then we have

I?Iil—‘q‘:i."f'll:] = Zr:l'?ul:] .
2. Normalization rule: It holds
Q(n)=1.

Basing on these two properties further calculation rules can be obtained. The most important rules are the
following. These are standard properties of each normalized measure. They hold correspondingly for the
score measur® considered here. We give a short survey.

3. Complement rule: Led € /A be an arbitrary target structure. Then it holds

Q(A) = 1-Q(A).
Proof. This is a property of any normalized measure.
4. General addition rule. Let,. .... 4, £ be arbitrary target structures. Then it holds

Q4 UAZ) = @A) +l4;) — (4, mAy)
as well as

QU A = ZF QA —EFi QA n A) + E iy QA nA; 0 Ap) — o + (—1D7*1Q(A, NN 4))
=] [=j<hk
Proof. This rule corresponds the general addition rule of measure theory.
Now we will consider some calculation rules which are of special interest in context of evaluation of
target structures.

5. Product rule for smple target structures. Let 4;....4, € A be different from each other simple
target structures in sense of relation (1) v@ill#;) =q;. 0=g; =1, fori=1,...r. = k. Then we have

I?{I—MI:.'F=1.".-J'|I::] = ]-_-[:.'F=1 .

Proof. Without of any loss of generality we suppose that the simple target strugturesd. € A are
directed to the first aspectd¥,. ... M,. Then we have

Micid; = Ay X XAy Xy XX O with Ay €A, = 1La,r.
By (2) we get
QN1 4] = QuAy) - QrlAr IQyr 1 (R i1+ @i, 3)

For simple target structures it hold4;} = Q:(4;;). With Q(4;) =¢; for i=1,...r and Q(Q)=1 for
i=r+1,...,k this implies
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Q{HLL-""‘[:] = HE-=1 QE{A[L] = nf:i'? ':-'qi:] = nE:j.ﬁ'i- O

6. Addition rule for smple target structures. Let 4,.....4, € A be different from each other simple
target structures wher is only directed to aspebf; with @{4;) = g;, ¢ = 1,....». Then it holds

@(UﬂJ: 1—ﬁ{1—q[3. (4)
i=1 =1

Proof. By means of the complement rule and de Morgan'’s rule we obtain
QUUIL, 40 = QU 4) =1-(U_,A) =1-Q(N}, 4)
With product measure property @fand again by the complement rule we get
QUNi 4) =TI, @Gy = ITL, 1 — @4 =TIE,(1 — g

Collecting this together we get relation (4).
A special case is the case= 2. Then we have

':"':-'41 UH::] =1-01 _'1?1:]':1 - '1?::] = g1 + 49z~ §142.
7. Product rule for composed target structures. Let B,. ...E, € A ber,1 =+ = &, disjoint composed

target structures with
B, = UTL, A, (5)

generated by simple target structures  4;; A with Q{A[j-} = g for
i=1..n j=1..n, Z_,n =k LetC € A be atarget structure defined by

€= NiiB; = L UG 4y, (6)
Then it holds

@{CJ=Q(ﬁBi) (_ U )=ﬁﬂ?(uﬂg)=1j{1—1j{1—tm]]- )

Proof. For each composed target strucEire Uf;lﬂl-j-, i = 1,...r, we consider the corresponding product

measure space Q, AY, Q") generated by the measure spac@g, (4;, Q;) for the aspectsif;;,
j =1....n;. As above, the product measugE&are defined by

Q' (A % o X Ay ) = Qi (i) o Qen(Ain). A€ Ay, j=1,..00

A% e A" be simple target structures of target alge@ directed to the aspeciis. ... My,

Let 47,..
with Q'“{A'h} =g;;.j = 1.....n;. Then for a composed target struct&e= L.'r'L A”\' AY according the
addition rule for simple target structures holds

QO @) = (Ui 4" ) =1 - ITi5 (1 — gy (®)
If we now consider the product of measure spa@®d (A9, QW), ..., ", A", Q) then we obtain again
the measure spac€,(A, Q). The corresponding product meas@ss then defined as follows. For any
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target structure € =B, X X B, € A, B; € AV, i=1,...r, we have
Q) = (B, % ..x B,) = 0"V (B,)-- 0" (B,). This, together with (4) completes the prdof.

Of course the product rule (7) holds too if we consigér =+ = k, disjoint composed target structures
where the included simple target structures form only a subset of all simple target structures of target algebra

A. Hence it is possible to evaluate by formula (7) also target structures in sense of (6) which refer itself only
to a subset of all possible simple target structures.

2.4 Graphical Representation of Target Structures

Target structures in sense of product rule for composed target structures can be visualized by means of
logical diagrams as they are used in reliability theory, for instance.
Let C be a target structure given by

C=B,NB,nB,
with

By = Ay UAp VA, By =dAy  and By = Ay U dy

whereA;; . A4;; A3, Aq . A3y and Ay, are different simple target structures. Then the targets in sense of target
structureC are reached if at least one of simple targgtsA,; or 4,5 and the targe#;, and at least one of

the targetsds; or Az is reached. Figure 1 shows the associated target diagram. The composed target
structures are described by a parallel circuit, the intersection of the composed target structures is visualized

by a series circuit.
A
11 T A3l
A Axn ¢

A32
A13 J

B B, Bs

Figure 1. Visualization of target structures in sense of product rule for composed target structures.

By repeated application of the addition rule for simple target structures and the product rule for composed
target structures very complex target structures can be evaluated. The logical background of these target
structures can be visualized by corresponding target diagrams.

3. ESTIMATION OF SCORESFOR TARGET STRUCTURES

In the previous section it has been shown how scores can be calculated for complex target structures. By the
calculation rules considered there the scores can be reduced to the gscareg. of the simple target
structures of target algebtd. Unfortunately, as a rule these scores are not given a-priori and we need
corresponding estimation methods for these scores as well as for the scores of composed target structures.
We assume that aspedts. ....[M; can be observed indirectly by means of ordinal or metrical ordered
observation variableg, ..... X;. Let X; = [x™.x”] be the domain of-th observation variable¥; for
i = 1....k Big values of X; in the neighborhood ofm are an indication of that the target in sense of
aspecti; has been reached, essentially. Small values in the neighborhﬁq'_bpel afcorresponding signal that

the target has been failed, essentially. The observation \MJGESL’EI:' ork; = xm indicate that the target in
sense of aspedd; has been completely reached or failed, respectively. The scales which are used for
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observing the variable¥; can be continuous or discrete, must be ordered and can be, for instance, rank
places too.

We now consider a sample of simeof our observation vectofX;,....X;). Such a sample can be
obtained, e.g., by a corresponding interrogation of participants of an e-learning program via an assessment
checklist after the course is finished. This would be a-posteriori-interrogation. Or, one could interrogate
experts which evaluate the course based on the course materials before the course is held. This would be an
a-priori-interrogation.

Let ¥, = (X;....Xz) be thei-th element of our sampl& = (¥,,...X,). Then at first we have to
normalize the sample valués. ... X;; by transforming of these values to the interval [0,1], the domain for
our scoregy. «. gg. This can be reached by the following transformation.iFerl, ...,n andj =1, ..,k let
g;"" be defined by

-| i
.I

= - ")/ 0 — 5™, ©)

]

Theng;"" is an estimation for the scote based on the observaticf;. That means, each observation

vectorX, = (X, ... X ), is transformed first by the normalization rule (9) into a score vector
+4 “Li) “(i]
§*0 = (g " gi ).

By means of these transformed or normalized sampling values the score of composed target structures can
be estimated as follows. We consider a composed target str@@tuwesense of relation (6) with a score

according (7). For each sample elemgit’ = {q'lu;---aq;:"u]'af =1,...,m, of our normalized sample

g =(3"™,...5"™) we obtain an estimation valug*”(c) for Q(C) if we substitute in formula (7)
likewise the scoreg;; by the estimation valueﬁ'“ We get
Q"0 = e, (L - I, (1 — ;™) (10)

for i = 1, ...,n. The vector @*2(c), ..., ¢*™(c) ) is then a sample of sizefor Q(C). By means of the
method of moments we obtain via the arithmetic mean

Q'(€) ==Tr, 0" (C)

finally an estimation function for the scoggC) by

Q*lc) = %Z (W Z H{l - H{l *y (11)

i=1j=1 =1

This is the main formula for estimating of the score of a composed target structure based on a sample of
sizen in context of an interrogation.

Special cases are again the composed and simple target structures. For a single composed target structure
B = U%_, 4; we get according the addition rule for simple target structures as estimation func@gB)for

Q*(8) = Q(Uj, 4) = 58,1 — TT7u(1 — /). (12)

For simple target structures,....4, € A we get by the product rule for simple target structures as
estimation for the score & = I1}_, A

Q"B =@ (NE,4) =>F8, T, ¢/, (13)
The scoreg; = @Q(4;) of a single simple target structude e A can be estimated by
Q" (4) =%r,q;®. (14)
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In case of missing values in the sample the missing valuen;'f'f?)lin (11) can be substituted then by the
estimation valuesﬂ?'{ﬂﬁ} which are obtained based on the incomplete sample. This corresponds a 'neutral’
evaluation of missing values in the sample.

4. CONCLUSION

The measure theoretical evaluation model considered here is an alternative to the frequently considered
additive models. The advantage of the model is that the logical structure of a target structure is included into
the scoring process. By the measure theoretical background the model is more objective than other models
so. All steps of our evaluation procedure are traceable via the scoring function which is defined or given only
by the logical structure of target under consideration. With assessment checklists which are adapted to the
logical structure of target to be evaluated the scores can be estimated on the basis of the obtained checklist
data. The model is easy to implement. It can be used for into an e-learning process embedded on-line
evaluation by the learners as a feedback possibility for the lecturers too. Finally, the model and its statistical
realization is applicable in more general evaluation or scoring situations if the targets to be reached can be
described logically.
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ABSTRACT

The development of new, high quality e-Learning resources has become increasingly important in medicine, as the online
learning approach is used in most of the disciplines, specialities and teaching levels. Either a theoretical presentation or a
clinical case, the creation process of any valuable didactical material involves a lot of effort and usually high costs.
Research and educational communities in medicine, as well as in other disciplines, have tried different approaches on
maximizing the quality of the resources while maintaining the costs at a low level or even reducing them. Most promising
solutions used at present involve materials sharing between different content providers (either automatically or based on
human content editors) and the creation of new materials based on already existing ones, in an approach named
repurposing. However, the application of these methods raise another issue related with how to identify relevant
resources, how to codify the changes one makes in order to create the new materials and how to integrate all the new
available resources without creating confusion (ex. some repurposed materials seem to be duplicates of the initial ones).
In this paper we suggest some solutions to these problems based on social networks and semantic web functionalities.

KEYWORDS

Semantic web, social networking, repurposing, e-Learning.

1. INTRODUCTION

The eLearning platforms are very widely used in the present, in different domains, as a feasible alternative to
the most of the classical teaching techniques. Medical related fields are no exception to this trend, expanding
each day to new specialities and incorporating new learning materials, either theoretical or clinical studies.
One of the best motivations for the extensive use of eLearning applications is their ability to provide teaching
resources in a flexible, cost effective and scalable manner, replacing the well-known face-to-face didactic
approach. Although it is not possible yet to entirely replace the classical pedagogical methods, these
applications have a significant contribution to the improvement of information exchange between instructors
and learners (and between learners) through solutions that enable synchronous (text based chat, voice and
video conferences, collaborative sessions, etc.) and asynchronous communication (forums, emails, off-line
messages, etc.).

During the last few years, in the medical field have been developed a large amount of teaching resources,
especially due to the increasing number of cross-domain research projects. As a result, the classical
curriculum is very often outdated, so more and more specialists and students are acquiring last minute
information from the online e-Learning applications. The amount of available data over the Internet allows
almost any trainee to study a specific subject with very little involvement from the teacher. As a result, the
role of the teacher as a mediator between student and knowledge has been affected, being significantly
reduced and mostly transformed into a supervising activity. At the same time, the quality of the internet
materials is often poor and some of the results presented are insufficiently documented.

Some of these problems have been addressed through the Web 2.0 paradigm that changed essentially how
people are interacting over the internet. Making use of social networks, the e-Learning systems managed to
provide some mechanisms for content evaluation and control, reducing the amount of poor resources
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(Australian Flexible Learning Network, 2012). However, together with the new efforts of automate content
sharing between different providers and with the consequently increase of available materials, the effort of
identifying the good and valuable ones has become significant.

The development of new materials has also become a very costly activity, due to the high standard
requirements in information quality, user interaction techniques or data presentation methods (images,
videos, interactive 3D models, simulators etc). Reusing some of the already existing high quality materials in
order to create new ones, has proven to be an effective solution (Wang et al, 2007), but implies often an
extensive research for identifying these resources.

As a proposed solution, in this paper we present a method of describing and sculpting the profile of a
teaching resource through the blend of its social attributes and web semantic capabilities. We will make use
of these enhanced descriptions in the context of creating new resources based on the repurposing approach.
Presented solution aims the improvement of resources retrieval and reuse mechanisms by medical specialists
without advanced technical knowledge in their efforts to create new high quality learning resources.

2. RELATED WORKS

In the past few years, scientific community, especially from medical domain, has involved many efforts and
resources in the development of eLearning technologies and materials. At first, the development efforts have
been isolated and focused on independent solutions, having as a result separate functionalities and learning
materials that could not be shared with other applications or users without important modifications. As this
was a major setback for teachers who were bound to a specific eLearning system with limited functionalities
and did not had the ability to easily distribute their materials into new platforms, the researchers developed
standards for content packaging and sharing, like Learning Object Metadata - LOM (IEEE, 2002), IMS
Content Packaging (IMS, 2004), Sharable Content Object Reference Model — SCORM (ADL, 2009) and
others.

The integration of new types of data presentation has required also the development of new user
interaction techniques, for a more efficient information analysis. For example, applications like eTrace
(Gorgan et al, 2007), Web-Trace (Giordano and Leonardi, 2007) or Dokeos (http://www.dokeos. com/) have
researched on graphical annotation based user interaction with teaching materials, while other platforms are
experimenting on voice based communication.

Although in the resource presentation part of the e-Learning systems and in data sharing capabilities
important advancements have been recorded, tools specialized in creating learning resources are very few.
Most of the applications used in medical teaching materials development have been created for other
purposes (ex. HTML editors, image processing applications, 3D modelling software, etc.) and require
technical skills from their users or are restrictive and limited in functionalities (i.e. it is very difficult to
specify the available student interaction techniques). At the same time, none of these resources provide a
solution for creating new materials through repurposing or for managing and describing the repurposing
process.

3. REPURPOSING CONTEXTS

Next to the lower production costs, the creation of new materials based on the repurposing approach has also
the benefit that it can provide automatically valuable information about the new resource in terms of context,
quality, related domains and specialities, pedagogical approaches and so on. Nevertheless, not any
transformation process preserves any or all of these attributes, so it is necessary to define the possible
relations that can occur between the two types of resources (original and repurposed one).

During the mEducator project (mEducator, 2012), the research had revealed the following main
repurposing contexts that are involved in creating new medical teaching resources (Kaldoudi, Dovrolis,
Konstantinidis and Bamidis, 2011):

» Changes in the content itself

* Repurposing to different languages

* Repurposing to different cultures
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» Repurposing for different pedagogical approaches

* Repurposing for different educational levels

» Repurposing for different disciplines or professions

* Repurposing to different content types

» Repurposing for different technology

* Repurposing for people with different abilities

» Repurposing to Educational Content

Usually, when creating a new resource through repurposing procedures, more than one of these contexts
is used at the same time. Saving and tracking this information in the resource metadata description, together
with some specification about how the changes that have been applied will provide valuable information
about the new material: quality, user interactions, pedagogical approach etc.

Moreover, through the repurposing history it can be easily identified how and where a resource has been
used to create a new one or what series of transformation have been applied to which resources in order to
obtain the current version of a certain learning material. To some extent, repurposing history codifies also
information related to similar resources through the idea of common ancestor, enabling a very specific
exploratory search that could return quickly relevant results.

4. CREATING NEW RESOURCES THROUGH REPURPOSING

The process of creating new teaching resources through repurposing procedures involves usually a certain
level of technological knowledge from the trainers. Depending on the complexity of the representations
included in the materials (videos, 3D modelling, serious games etc.) their creation could require even an IT
specialist rather than a medical one. All these reasons determine a higher cost for teaching material creation
and also represent a very important issue when comes to the development of highly interactive resources that
could present better some types of information.

For some of the types of repurposing mentioned above we propose a solution that allows a medical
specialist to reuse previously created elements (images, videos, 3D models, interactive quizzes etc.) in new
resources, without the necessity of low level technical intervention. The profile of our target user has the
following main characteristics:

« is a medical specialist that intends to create e-learning content for his/her trainees

* knows the basic concepts of teaching materials and e-learning environments, including basic
understanding of user interaction types, pedagogical approaches, information presentation methods, etc.

 has no (or very little) technical knowledge about technologies like HTML, CSS, XML, JavaScript, etc.
or concepts like distributed databases, mash-ups, web services and others

* has medium level computer operating skills that include internet browsing, basic knowledge about file
formats (ex. image formats), files management operations, etc.

In order to create a new teaching material through repurposing procedures, it is necessary to follow a few
general steps:

« Search and acquire existing learning materials

* Repurpose found material

» Describe the new resource through mEducator Metadata Schema

4.1 Search and acquire existing Learning M aterials

Searching for existing learning materials can be a challenging task due to the large amount of available
information over the Internet and also because of the difficulty in quickly identifying relevant and good
quality resources. Addressing these issues, in mEducator project has been developed a metadata description
schema (MDC, 2012 & Mitsopoulou et al, 2011), specialized on describing medical teaching resources, that
enables the educational content from the domain to be discovered, retrieved, shared and re-used. The schema
addresses different aspects of the resource, from general elements (ex. title, description, authors, reference to
the resource) to pedagogical aspects (learning outcomes, knowledge level, pedagogical approach, etc.),
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specialized technical information (media types included, technical recommendations) and also repurposing
related data (what resources have been used in the creation of this resource).

Based on this schema, in the mEducator project has been developed an e-Learning platform for sharing
medical educational content, named Metamorphosis+ (Dietze et al, 2011). This application has been
implemented based on ELGG Social Network Engine (Elgg Foundation, 2012) in order to benefit from the
social characteristics that can provide valuable information about the quality of a resource (Kaldoudi,
Dovrolis, Giordano, Dietze, 2011) (ex. how was rated by the users, what kind of resources are similar, etc.).
In order to maximize search results relevancy, the metadata descriptions are enriched with semantic
information gathered from Linked Data Cloud (LOD) and stored in a SESAME RDF framework (Dietze et
al, 2012 & Yu et al, 2011), as can be seen in Figure 1.

As a result, any resource from Metamorphosis+ Platform has a profile created from blending the social
information with semantically enriched data. This complex representation allows better search results and
enables new ways of data harvesting like exploratory search based on similar attributes of the resources
(Marchionini, 2006). When a specific resource is considered appropriate (ex. image, video, 3D model,
serious game etc,), the user has the possibility to save the direct reference of the material, which is usually a
URL.

4.2 Repur pose Found Material to create New L earning Resour ces

After the required existing material has been identified, the trainer can login into the eGLE application
(Stefanug et al, 2010) that will provide the necessary functionalities for data retrieval, and visual information
representation.

The visual structure of an e-Learning Resource described in eGLE is presented in Figure 2. At the
template level the general format attributes for all the content is specified (default text size and colour,
background settings, etc.). On the next level, the visual structure has patterns, which are logical containers
that represent one row into the template and group related information: picture and its’ description, 3D model
and a related video presentation, etc. One pattern can hold one or more tools, which are the atomic elements
of the eGLE visual structure.

&

RDF c@
Teacher Student f
Learning
Resource
described
through

mEducator
Metadata
Schema

é metamorphosist <:>

SESAME
RDF STORE

Linked Open Data Cloud

Figure 1. Metadata description contains semantic information from LOD and is blended with social information from
Metamoprhosis+
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Each tool provides a specialized interface for data retrieval (ex. over HTTP, from an FTP connection,
from a web service etc.) data type presentation (image, video, 3D model, text, etc.) and implements specific
user interaction techniques (ex. graphical 3D annotation, text formatting functionalities, etc.). All trainers
have the possibility to create new patterns and add tools to them through drag and drop interaction. Later, the
patterns can be reused as many times as necessary either in the same resource or in different ones (see Figure
2).

Through eGLE functionalities, the teacher has the ability to retrieve automatically the resources found at
the previous step by providing only the identifier in the form of an URL. Then, the platform allows the
integration of this content in any section of a learning resource, the reuse of the data in the same or in
different materials, and offers the ability of selecting different user interaction techniques over the same
content, even in the same resource. For example, if the same 3D model is integrated in a material in three
different sections, for each section the trainer can specify different user interaction techniques: no interaction
for the first instance (the user can only view the model), visualization control for the second (the user can
change zoom level, rotation or translation) and graphical annotation based user interaction for the third
instance.

1
| Teaching resource A / Template 1 |
1 1
I e et e BT
E pattern 1 ) i i Teaching resource B / Template 2 E
1 Lesson Title T ! !
' ! ! {Pattern 1 . i
1 1 Lesson Title !
! Pattern 2 1 i !
! Static image Static text H— i !
! ! | iPattern 6 !
i 1 ? Grid Computation Monitor Static text !
i 1 |
1 1
E Dynamic text Video Slideshow | i i
1 1 1
1 1
E H i Processing graph editor E
1 1 1
1 1 !
| Dynamic image Processing graph editor || i E
! ! | |Pattern 2 '
! . P Static image Static text !
1
i Animations = step by step results of complex || i E
i processing algorithms i ! i
i i i Slideshow Video !
! | Pattern 6 i ! !
H Grid Computation Monitor Static text i L oo I H
1
1 1
i i

Figure 2. Repurposing content in eGLE Application

4.3 Describe the New Resour ce through mEducator M etadata Schema

After the creation process has been finalized, the teacher has the possibility to publish his new resource
towards his colleagues by describing it through mEducator Metadata Schema. This purpose can be easily
achieved through Metamorphosis+ application as it provides the visual interface and the necessary
mechanisms to create a complete resource description:

« mEducator schema taxonomies integration (for defining media types, resource types, learning outcomes
etc.)

« dedicated interface for creating semantic connections towards the LOD in the keywords, disciplines and
discipline speciality properties. The terms will be selected by the user from specific ontologies, while the
connection details (reference numbers etc.) will be automatically handled by the application

« specialized user interface for creating repurposing related connections between the resources, for
defining repurposing contexts and describing the changes that have been made.

« the possibility to reference other learning resources as companions, using only their URL

Through this metadata description, the resource will be indexed into the platform and will be made
available to the other users with an initial set of information and with some properties “inherited” from the
original resources. This profile will be enriched through social characteristics over time, building the
complete description of the resource.
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5. CONCLUSION

The development of new medical e-learning resources through repurposing methods represents a solution for
creating valuable and high quality resources at lower costs. One of the major challenges on this approach is
to identify relevant materials that can be reused. For this purpose we have presented Metamorphosis+
application that blends the social information about a resource with semantically enriched data, for a more
relevant search results organization.

At the next development phase the trainer needs to apply the repurposing activities on the selected
elements, action which usually requires advanced technical knowledge. As a possible solution we have
described eGLE application, that offers specialized functionalities for data retrieval, user interaction setup
and information presentation. Furthermore, the platform allows the medical specialist to define his own
layout and control its structure in an interactive and visual manner, without requesting any technical
knowledge.

One of our main research directions in the present is represented by the automatic integration of
Metamorphosis+ social and search capabilities with eGLE functionalities aiming to create a specialized
development environment that will assist all medical trainers in creating new e-Learning teaching resources.
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ABSTRACT

This paper uses an activity systems analysis approach to examine a complex online practice, specifically diaristic style
blogging among academics, to determine the relationship between elements of the practice and its outcomes. The focus is
on outcomes related to informal learning and professional development that occur as these individuals share their life
narratives and their process-oriented career knowledge in an informal community of practice. Findings show that despite
barriers such as privacy concerns and tensions between norms of the blogging and academic worlds and initial
participation goals that focus on personal journaling and social networking, outcomes of the system include professional
networking, knowledge brokering, and support networks, all of which help the participants better attain their professional
goals.

KEYWORDS

Activity theory, blog, community of practice, informal learning, professional development

1. INTRODUCTION

Why blog? That's a simple question, but one which yields complex answers. Blogging has become a fairly
mainstream activity, and numerous genres of blogging have emerged. Newspapers feature blogs. Consultants,
authors, researchers, inventors, musicians, and others promote their businesses and expertise using blogs.
Families share their travels, photos and accomplishments on blogs. Hobbyists use their blogs to share ideas
and show off what they have created, and some people use blogs as diaries or journals.

This last category of bloggers is the focus of this study. Diaristic blogs are forums in which individuals
share their activities, thoughts, and experiences in an open forum. They are not a new invention, but rather
are a variation on the traditional journal form (Herring, Scheidt, Wright, & Bonus, 2005). The differences
between these blogs and traditional journals are due to the affordances of the technology, which in turn form
a genre that is not quite the same as its antecedent because blogs exist in a public space (McNeill, 2009).
Further, they allow reader interaction. Thus technology-enabled access and interactivity allows readers — who
may be known or unknown to the bloggers in other contexts — to contribute to the journal, although in a
different capacity than the blogger herself. The presence of commenters, who may be positive (e.qg., offering
affirmation or suggestions and ideas for improving situations) or negative (e.g., disagreeing with the blogger)
creates a virtual space that is simultaneously supportive and vulnerable.

Why would people keep a public online journal? There are obvious benefits, such as having an audience
who will provide feedback. This dynamic, dialogic type of journal may foster mentoring relationships and
promote self-efficacy by providing individuals with role models and supporters. However, there are also
drawbacks, such as loss of privacy and vulnerability related to sharing personal information online (see
Dennen, in press for a fuller discussion of this phenomenon). People have lost jobs and damaged
relationships because of items posted on blogs, and so whenever an individual blogs about her work in an
unofficial capacity an element of risk is present.
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1.1 Purpose

This study is part of a larger longitudinal ethnography examining the culture of academic blogging as it
relates to informal learning, professional development, and attainment of career goals. This particular
analysis focuses on the practice of blogging itself, attempting to capture the way in which elements of the
activity — both positive and negative — interplay to generate or impact different outcomes. Additionally, this
analysis had a second purpose: To see if activity systems analysis would be a useful approach for describing
the complex practices within a blogging community of practice.

In this study, | use activity systems analysis to examine blogging practices among individuals who
identify as academics and who blog in a diaristic style about both personal and professional elements of their
lives. In an earlier study, a community of practice framework (Wenger, 1998) was applied to ensure that
these bloggers should logically be grouped for analysis (Dennen & Pashnyak, 2008). That same study noted
that within the blogs and their comments there appeared to be a substantial amount of content that could lead
to informal learning and professional development. This study seeks to answer the following research
questions:

« What are the goals of academic diaristic bloggers? Are these goals being met?

« What barriers may prevent these goals from being met?

* What elements facilitate meeting these goals?

« |Is diaristic blogging a valuable form of informal learning and professional development?

Although this particular study is descriptive in nature and focused on one particular community, it has
implications for other similar communities who interact in online environments.

2. METHODS

2.1 Participants

The primary participants in this study were three academic bloggers. They were selected from a larger group
of bloggers (n=40) whom | have been actively following as part of a longitudinal ethnography. These three
bloggers were chosen specifically for their diversity. They each represent a different career point (graduate
student, adjunct, assistant professor), and have different lifestyles. At the same time, they have some
similarities. All three are female, which is fairly representative of the community in which they blog and
representative of diaristic bloggers in general (Herring et al., 2005). They are active bloggers who both post
new messages about both their personal and professional lives at least once a week and who comment on
other related blogs. Finally, they write under pseudonyms and mask certain details of their everyday lives. An
additional five participants were randomly selected from among the interviewed bloggers to serve as points
of triangulation for the composite activity systems model.

2.2 Data Collection

Two data sources were used in this study, blogs and interviews. The blogs are an authentic artifact
representing the practice being studied, and exist as archives. Additionally, | have been observing these blogs
and the narrative that unfolds on them in real time, keeping field notes to document subtle shifts, noteworthy
events, and how the blog reflects, reacts to, and influences the other blogs in the community at any given
time. My engagement within the community has been that of participant observer, and thus my field notes
also include reflections on the experience of posting and commenting on blogs, the vulnerability of sharing
personal details in public spaces, and the rewards of having an audience and receiving positive feedback.

Interviews were conducted by telephone or Skype and recorded for accuracy. They lasted between 45 and
90 minutes, depending on the verbosity of the blogger. All interviews were based on a common set of 12
questions inquiring about how the individuals started blogging, why they blog, their posting, reading, and
commenting practices, and perceived impact on their careers.
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2.3 Data Analysis

The data were analyzed using an Activity Systems Analysis approach as described by Yamagata-Lynch
(2010). This approach, built on Cultural Historical Activity Theory and derived from the work of Vygotsky
and Engestrom (2000), can be used to help describe complex real-world learning contexts (Yamagata-Lynch,
2010). Using interview data and blog observations, the ongoing narratives of each blogger were coded
individually for activity theory function. Table 1 provides an overview of these functions. Then activity
theory diagrams were constructed for each individual and key tensions among elements were identified.

Table 1. Overview of activity systems analysis elements, adapted from Yamagata-Lynch (2010).

Element Brief Description

Subject The person who engages in the activity

Rules The laws, guidelines, and principles that affect how the activity is conducted
Tool The artifacts that support the activity

Community The larger social group of the subject

Division of Labor The way in which tasks are shared by a community

Object The goal of the activity

Outcome The end result of the activity

Once activity system diagrams were created for all three bloggers, these diagrams were compared and
combined into a composite diagram. This master diagram will be used in the next phase of the larger
ethnography project as a device to facilitate member checking. During interviews, participants will be asked
to comment on how the diagram does or does not reflect both their own experiences as bloggers and their
perceptions of other peoples’ experiences as bloggers. Finally, another set of composite activity system
diagrams were created for three other community roles, commenter, lurker, and character. These diagrams
were based on observed behaviors on the blogs as well as descriptions from the bloggers of both themselves
and others as they engaged in these roles.

3. FINDINGS

For the sake of brevity, in this paper | focus primarily on the composite activity diagram (see Figure 1) and
related findings. When the individual activity system diagrams were compared and the composite diagram
was created, a great deal of overlap was found among the three bloggers. When data from the additional five
bloggers were used for triangulation, they all fit readily into the categories generated by the initial analysis.
While everyone’s specific experiences are a bit different, they share common ground. That common ground
is due to their co-existence in two constellations of practice, academe and diaristic blogging. When these
constellations are merged, the result is a group of people who have, effectively, formed a community of
practice (see Figure 2). Although the Internet supports the development of relationships among diverse
peoples whose paths might not cross in everyday life (Wellman et al., 1996), bloggers do tend to seek
homophilous relationships on at least some dimension (Bisgin, Agarwal, & Xu, 2011; Karlsson, 2007; Lauw,
Shafer, Agrawal, & Ntoulas, 2010). For these bloggers, the connection is their academic practices, although
they may differ in discipline, current position (e.g., student or faculty), and type of institution.

Table 2 provides a detailed overview of the specific composite findings in each area. Despite the specific
differences in their current individual situations, the categorical nature of what individuals experience, seek,
and find within the blog-based community is similar. Norms and hierarchies, which form the rules of the
activity, are shared among participants even though they may have different underlying reasons for adhering
to a rule. For example, one person may enact privacy measures for fear of losing a job if she were to blog
under her real name, whereas another may simply wish to keep her blogging identity and professional
teaching and publishing identities separate. Similarly, for some the privacy measures may be deeply personal
and highly important to maintain, whereas for others they may be upheld out of courtesy to those community
members who feel them so necessary.
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Rules Community Division of Labor
Blog norms Academic bloggers/commenters Bloggers post
Academic norms Boundary bloggers/commenters Commenters give feedback
Hierarchies Lurkers Lurkers read
Characters

Trusted friends/family
Figure 1. Composite activity analysis framework

Community of Practice
mutual engagement via interlinked blogs
joint enterprise as they create a blog-based support community
shared repertoire as both bloggers and academics

constellation: constellation:

journal bloggers academics

Figure 2. The overlap of two constellations of practice, creating a community of practice in the intersection
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Table 2. Elements of blogging activity system

Function Brief Description Expanded Description/Example

Subject Blogger The person writing the blog; may also be a commenter or lurker
on other blogs.

Rules Blog norms Protect privacy

Academic norms

Hierarchies

Tool Technology
Genre/format

Community  Academic
bloggers/commenters

Boundary
bloggers/commenters

Lurkers

Characters

Trusted friends/family

Division of Bloggers post

Labor Commenters give
feedback
Lurkers read

Cultivate a voice
Reciprocate comments

Crediting authorship
Engaging in debate of ideas

Relationships among people may be impacted by their status in
the real world (e.g., graduate student versus faculty) or the blog
world (e.g., established versus new blogger)

Blogger, RSS feeds, email, site statistics
Storytelling, memes, to do lists

Academic bloggers and commenters form the immediate
community of the subject.

Boundary bloggers and commenters are bloggers from other
communities (e.g., mommybloggers, hobbyist bloggers) whose
interests cross over with a particular blogger. They may engage
in reciprocal linking and commenting.

There are unknown numbers of lurkers on each blog, only
noticed via site counters or the rare comment

Characters are people featured within a blog. They may or may
not be readers or commenters, but rather people in the blogger’'s
everyday life.

Some bloggers share their blog with friends and family, while
others do not.

Both posting and commenting on a regular basis are considered
responsibilities within the community. Lurkers have a
responsibility as well; their position as an invisible audience
influences blogger and commenter actions.

The division of labor within this community is as would be expected for each subject, but the interesting

part of that division is a related rule or expectation based on frequency and timeliness of posting. Bloggers
and commenters will apologize to each other and make explanations for extended absences or delayed

responses to each other.

In terms of objects and outcomes, there is a clear match between them, although the outcomes of blogging
practice are, for some bloggers, exceeding their initial goals (See Table 3). These bloggers did not necessarily

anticipate how wide and powerful their networks and knowledge sharing would become, particularly when
such activities are heavily interspersed with social activities. Initial objects for some bloggers were not at all
interaction oriented, or they only anticipated interacting with friends from other (non-blog) contexts. Over

time, as they developed a reader base and discovered over blogs, their object may have shifted to include

more social and interactive goals.
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Table 3. Objects and outcomes for academic bloggers

Function Brief Description Expanded Description/Example

Object  Journaling Whether an individual is documenting events, engaged in
reflection, or simply venting, journaling is a key object of
blogging activity.

Networking/Socializing Some bloggers began out of an explicit desire to be part of the
existing blog network. Others started with the purpose of
journaling, but were pleased to join the network and make their
blogging experience more social.

Support Although not an initial object of blogging, many bloggers have
found support through the network and thus support is a reason
for maintaining their blog connections. Second and third wave
bloggers may intentionally begin blogging for this purpose.

Outcome Increased support network  Support is a fairly constant and consistent outcome of this
practice. Both emotional and professional development support
tend to be offered by commenters and fellow bloggers.

Learning about the The bloggers learn from each other’s experiences and feedback.

profession The learning covers most areas of the profession except for
subject matter area: scholarship practices; teaching practices;
service; advising; interpersonal skills.

Self-reflection Through ongoing documentation of their work toward both
major and minor academic milestones, the participants are
pushed to reflect on their processes.

Knowledge management andThe blogs, with their ongoing narratives of academic life and

brokering individual professional development, have become a large
repository of useful information. Many bloggers actively broker
this information back and forth between the blog community and
their everyday communities.

New opportunities Some bloggers have used the blog network to find collaborators
and outlets for teaching and scholarship projects.

Within this discussion, the focus has been on objects and outcomes that may impact the learning process,
and most people would agree that the ones outlines in Table 3 are positive ones. However, | would be remiss
as a researcher if | did not mention the potential for negative outcomes. The same behaviors that happen in
the physical world can happen in the online world, and the actions of other people can leave bloggers feeling
unsafe, distressed, and even attacked. On occasion, bloggers have quit the practice or shifted to a protected
(e.g., password restricted) medium for these reasons.

3.1 Tensions

Although this is clearly a system in which positive outcomes are occurring, it is not without its tensions.
Tensions are noted on Figure 1 using dashed arrows. There is a recursive tension loop surrounding rules (see
Figure 1, marking A), in which blogging norms and hierarchies can be at odds with traditional academic
norms and hierarchies. Similarly, protecting privacy (a rule) and networking (an object and outcome) can be
at odds (see Figure 1, marking B). Other tensions exist between rules (privacy) and certain community
members (see Figure 1, marking C), specifically lurkers who are unknown and characters whose privacy may
be violated unbeknownst to them (Dennen, in press).
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3.2 Comparison to other Subjects

The activity system also was examined from the perspective of three other subjects, commenters, lurkers, and
characters. In the cases of commenters and lurkers, both of whom are active participants within the blogging
activity, the various elements of the activity system and how they interact are quite similar. The role of
commenter is most like that of blogger, with both creating and sharing an identity online and opening
themselves up to the vulnerability that is inherent in public discourse. However, for commenters the
outcomes tend to be a bit muted in their impact. Lurkers, in contrast, are not as vulnerable, but the same rules
and vulnerabilities of blogging potentially apply to lurkers and may in fact be the impetus for their silence.
Additionally, another set of objects and outcomes rises to the forefront in this population. Some lurkers are
primarily present to be entertained through vicarious participation in others’ lives, much like watching reality
television, which may also be an objective of bloggers and commenters, although a secondary one.
Alternately, they may be using the online narratives produced by the bloggers and commenters to support a
variety of types of learning and motivation, including boosting their own sense of self-efficacy via
comparison and using the blogs to learn the culture of academe before entering that world. Lurkers may serve
as one-way knowledge brokers, taking what they have learned through reading to non-bloggers.

Characters play a different role in the activity system. Unlike bloggers, commenter, and lurkers, they do
not have a clear task within the division of labor. Instead, their likeness is invoked by the blogger and shared
with the blog audience. Whereas the others all participate in the activity system of their own volition,
characters may not be aware that they are being presented on a blog. Unless they are aware and choose to
become a fellow blogger or commenter, characters are voiceless. They have no object within the activity
system, but they potentially can be affected by an outcome.

4. IMPLICATIONS & CONCLUSIONS

Academic diaristic bloggers are engaged in a risky and complex practice that on the surface may appear more
social than anything else. Despite these appearances, the bloggers have underlying goals — both explicit and
tacit — that relate to and result in informal professional development activities and other learning. The strong
sense of community and the adherence to norms along with careful use of tools has allowed these bloggers to
overcome barriers such as privacy concerns and limitations imposed by traditional academic hierarchies so
that they might engage in a fairly open and vulnerable discourse on the profession and how it impacts their
lives. In essence, these bloggers have found what might be called either “a public-private space (that)
constitutes a virtual home” (Lieber, 2010, p. 633) or a virtual version of Oldenburg’s third place (Oldenburg,
1989; Soukup, 2006).

Lessons learned from these bloggers have two major implications for mentoring both graduate students
and faculty within the profession via informal means as well as in a more formal manner. First, these types of
interactions should be valued and neither denigrated nor feared. Academic bloggers form a self-governing
community that provides knowledge and support that individuals cannot always find or comfortably access
elsewhere. Young scholars who need additional support might be encouraged to at least read these blogs
(which places them in a valued community role), and then they might determine for themselves if they would
like to play a greater role in this community. Second, these bloggers illuminate many of the needs and trade-
offs they experience as their careers develop; this information could be used to improve more traditional
mentoring programs as well as policies governing faculty life. Further, the narratives shared on these blogs
may provide both comfort and illumination for all academics — comfort in that among all of the narratives it
is possible for many people to find a blogger with whom they identify and share struggles, and illumination
in that it becomes possible to understand better the struggles of colleagues who may not share their narratives
but who have similar lifestyles to a given blogger.

In closing, | will return to the question that opened this paper: Why blog? Analyzing the activity system
surrounding academic diaristic blogging shows that it is a community activity that yields many rewards for
its participants. Further, the range of people who may benefit from these blogs extends beyond the population
of bloggers. The commenters and readers directly engaged in the system, the characters indirectly engaged in
the system, and the colleagues of people engaged in the system who then choose to act as knowledge brokers

65



ISBN: 978-972-8939-67-0 © 2012 IADIS

between the blog world and another setting all gain from the stories that are shared, the support that is
offered, and the knowledge that is co-constructed and then archived via this public-private activity.
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ABSTRACT

Brazil is a large, multicultural and federalist country. It bears enormous social, economic and political differences
amongst its different regions. This diversity has been the scenario of a huge health system reform that began about thirty
years ago. One of the greatest challenges of the National Health System is the provision of qualified health professionals
all over the country. Since 2008 the Ministry of Health has been investing in the creation of an educational system for
continuing education of health workers, based on active learning using information technology as a central tool. This
paper presents this system, which is called Open University of the National Health System (UNA-SUS). UNA-SUS
began in 2008 and has fifty-thousand health professionals involved in its continuing educational programs, a third of
which in family health specialization courses. UNA-SUS is based in three core elements: a collaborative network of
public universities, an open access repository of learning resources for health (ARES) and an integrative curricular
platform (Plataforma Arouci
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1. BRAZILIANHEALTH CONTEXT

Brazil faces major inequities in wealth and misdistribution of health services. Southeastern states concentrate
three quarters of National Gross Product and there is still poverty to be faced in the outskirts of our
metropolitan areas and in rural and amazonic regions. Health care facilities are quite concentrated in those
developed regions as well.

The health system is now coordinated by the Ministry of Health (MoH) in cooperation with states and
municipalities, supported by a national health council with representatives of civil society. This leads to a
highly decentralized system in which health is mostly delivered by the five thousand six hundred (5,600)
municipalities. The decentralization makes it possible for the system to function, but has a side effect of
maintaining inequity, as the more developed regions can provide better health care — not only because of
facilities, supplies and human resources, but also due to different levels of managerial capacity in local
governments.

The National Health System has as its main characteristics the universal coverage and integrality, which
means providing services to all citizens in all levels of health complexity. Primary Health Care (PHC) has
consolidated as strategy to better cope with limited financial resources for the health sector and to tackle the
regional inequality. Initially, the family health teams were set to assist poorest regions. As the evidence of its
effectiveness stacked, it spread to the whole country.

Figures have been consistent for 2 decades; 32 thousand health family teams are set so far. They assist
more than 100 million inhabitants and there is a trend to grow up even more in the future. This model proved
to be coskffective and is delivering good health assistance results (Harris e Haines 2010).
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1.1 Human Resourcesfor PHC: A Nationwide Challenge

Nowadays, four million Brazilians work directly in the health sector. Over the last ten years, the employment
in health sector has increased 60.5%, probably the highest rate in national economy. In the next four years,
there will be nearly a million of new jobs in health sector.

Brazil reproduces in many ways the worldwide scenario for human resources for health. There is regional
misdistribution and shortage of general practitioners for PHC. For instance, the concentration of physicians
per 10 thousand inhabitants varies bottom to top from less than 10 to 30.

Complex regulation of health professions make health team attribution balance hard to achieve. Each
health profession has a specific regulatory law and a corporate professional council with self-regulatory
powers. Every council systematically disagrees with the others about each profession privileges and
obligations.

Working conditions in the public services often drives good professionals away, and there are complex
interactions of financial and non-financial incentives to attract and retain them.

One good example is the Family Health Program. The major impact of the family health program was the
establishment of a new labor market in which the traditional trend towards specialization was being replaced
by a better orientation to PHC, with an interdisciplinary and multiprofessional approach, close to community
through local health councils, following the ideals proposed in Alma-Ata.

Family Health Program main weakness lies in Human Resources Development. So far the education of
health professionals and the most prestigious practices rely on specialized and hospital-based care and it is
difficult to change this status-quo. Convincing professionals to adhere to a new proposal is a hard task.

Training of health professionals did not change fast enough to keep up with these changes in the health
system. Graduates have curricula based on hospital training, and more experienced professionals are focused
hospital specialists. This result in Medical Doctors and Nurses not suited for work in PHC.

1.2 Health Professional Under graduate and Postgraduate Education

It's not an easy task to reform the undergraduate, postgraduate and continuous professional education in the
health sector toward PHC. Universities are autonomous entities in Brazil, even the public ones. The influence
of professional associations is also very powerful, and the board powers they bear in Brazil make it harder to
change professional education without their cooperation.

To make medical and health professional education more adequate to contemporary health needs, a new
strategy was put in motion.

Nowadays, medical school graduates he can choose tree paths. The traditional one is to choose to be a
medical specialist, by doing residency training and working in the conventional labor market. The other two
paths lead to general practice. One is the family medicine residency program and the other is the direct access
to labor market, as the family health teams don’t require residency training.

Brazilian Ministry of Health (MoH) strategy is divided in two fronts: pre-service, with PRO-SAUDE, and
in-service, with UNA-SUS (Campos et al. 2010). PRO-SAUDE is a program that aims to reorient the
medical and other health professions undergraduate education. The Open University of the National Health
System (UNA-SUS) is a public educational system dedicated to the health workers.

2. WHY AN OPEN UNIVERSITY?

Five years ago, in 2008, it was clear to the decision-makers in the Ministry of Health that only investing on
the traditional educational system, based on presential and tutorial education, would be costly and inefficient.
A new approach was needed, and a few elements pointed out that investing on elearning and distance
learning was the way to go.

Thus, the Brazilian Ministry of Health set an ambitious target regarding post-graduation and continuous
medical in 2008: offering fifty thousand places in specialization courses for family doctors, nurses and
dentists. Regarding local health system managers, MoH announced the intention of offering managerial
training to a hundred thousand of them. It has never been done before, and the numbers on the table were
tenfold what was done in the previous decade.
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The advance of information and communication technology in the last two decades, and their impact on
the society had been sistematically ignored in health professional education policy until that moment.

The elements that pointed out to distance learning and elearning were: the huge size of the country and
the distribution of family health teams all over it; the concentration of Universities on the rich southern half
of the country; the large quantity of material to be offered and produced, which required mass-production of
didactic material.

The strategy set in place was based on a revision of many previous experiences, and was entitled Open
University of the National Health System.

The expression open university regards different institutions and educational strategies. An obvious
reference is the Open University of the United Kingdom, with decades of experience in distance learning and
hundreds of thousands of students and graduates. Another relevant experience was the Open University of
Brazil, set by the Ministry of Education to double the places in pedagogy courses, to train teachers in the
inner country. An unobvious reference was the University of Berlin. In Rumboldt's view, the freedom of
teaching and learning was a landmark for the creation of the University of Berlim, and played an important
role in the unification of the German Republic (Flexner 1994). The reference to this experience is in the
conceptual orientation of UNA-SUS, and is essential to deal with adults, experienced professionals who will
only put effort to learn something, by itself or with the aid of someone else, after scrutinous evaluation - and
on his rhythm and style.

UNA-SUS was preceded in the MoH by the Telehealth Brazil Program, which demonstrated how
information technology could lead to impressive results for the health system. The Telehealth Brazil uses the
Internet as infrastructure to provide in-site and just-in-time second opinion in medical diagnosis and
treatment. It allows young medical doctors working in rural areas to achieve more precise diagnostics and to
prescribe evidence-based treatments, as well as a constant exchange of experiences among health
professionals. These strategies are also applied to other health professionals, such as dentists and nurses
among others, and so far has shown excellent results, improving the quality of care in rural and remote areas
and avoiding unnecessary “medical tourism” to the big cities.

An executive plan was published in 2008 and stated the following actions to be done in the following two
years:

1. Create a collaborative repository of learning resources in health (ARES).

2. The creation a collaborative network of public universities to offer post-graduation courses and
continuous health professional education in large scale, using distance learning and elearning (UNA-SUS
Network)

3. Establish specific partnerships to produce high quality material that will be available in collaborative
repository.

4. Create a unique story of in Health for each worRéatéforma Arouci

The integration of these elements would be the basis of the UNA-SUS System. The Collection enabled
the exchange of materials between educational institutions and history would enable the exchange of students
and the establishment of institutional arrangements for revalidation of educational credits among institutions.

Learning approach is based on andragogy, student-centered methods and formative assessment, and use
of communication and information technologies (ICT).

UNA-SUS Network is comprised by public universities able to offer distance learning post-graduation
courses. In order to adhere to UNA-SUS, the university must accept membership terms that include
publication of the courses as OER and sharing students curricular information.

This collaborative network feeds a public and open access repository of educational resources. Other
institutions may collaborate, as long as they meet the national quality standards set. The OERH Repository is
where the collaborative process becomes tangible as a public asset available to everyone. That is only
possible because of the public-public relations of UNA-SUS. As UNA-SUS deals with public and nonprofit
institutions, it is easier to settle copyleft as a rule.

Plataforma Aroucas a web platform where health workers have integrated access to their professional
and continuing educational timeline. This timeline may be published by each health worker as an official
curriculum. Data about health professional experience is gathered from health facilities, and information
about post-graduation and continuing education is gathered from medical residency programs, universities
and other health educational institutions. Data exchange is based on webservices and other automated and
secure interfacePlataforma Aroucaallows that, no matter where the health worker learned something
relevant to his professional activities, it can be considered as a part of his continuing educational efforts.
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UNA-SUS is ruled by a council with participation of Ministry of Health, Ministry of Education, as well
as representatives of States and Municipalities, Universities and Pan-American Health Organization. This
ensures that the strategic planning covers all the necessary institutional points of view. States and
Municipalities participation allow it to be nationwide, understanding differences of regions and rural and
urban areas. Both ministers participation allow it to consider health needs that require immediate answer as
well as the cautious and long-term planning of required by educational systems. Universities participation
allows UNA-SUS to deal better with their autonomy and the eternal struggle within them: innovation versus
tradition. PAHO participation allows it to communicate better with similar experiences in other countries and
with their own OER initiative, the Virtual Campus of Public Health.

3. STABLISHING UNA-SUS

In 2008 began the implementation of UNA-SUS, initially as a program that aimed to establish a network of
public universities that could act in a coordinated way, offering courses for of health workers. The documents
that supported this deployment are available on the Ministry of Health Portal (BRAZIL 2009).

It was hoped that this network would articulate its members through the exchange of experiences,
cooperation for development of the educational activities they were entitled to, development and validation
of interactive learning technologies, sharing of educational resources and by sharing structure for presential
students meetings. On June 18, 2008 it was announced that the Ministry of Health (MoH) would receive
proposals from public universities accredited for distance learning to adhere to this network. MoH would
fund the courses in order to meet its ambitious large scale continuing educational goals.

To guide the writing of projects by candidate universities, a series of documents entitled “reference
documents” were published. These documents dealt with the issues related to the offering of courses:
presentation of the context of implementation of the UNA-SUS, conceptual and political-pedagogical
landmark, recommendations about elearning standards, and copyright negotiations. The reference documents
were guided by the UNA-SUS Executive Project (Oliveira, 2008).

UNA-SUS membership consisted in a standardized cooperation agreement signed between the Ministry
of Health and the Educational Institution. These agreements were backed up by detailed projects that detailed
the methodological and technological options of each participant university.

The project should demonstrate the integration of various areas of knowledge needed to establish a large-
scale educational program for family health teams. Teams should be composed of professors of medicine,
nursing, dentistry, with the support of experts in planning, producing and offering distance education,
involving various areas of knowledge: adult education, graphic arts, communications, engineering, science
information, computing.

The evaluation of these projects was conducted by a committee of five experienced consultants in the
areas of Health Education, Distance Education and Family Health. The committee approved an evaluation
tool for projects that had as main categories: formal aspects of the project submission, the general structure of
the project, institutional soundness of the proposal; indicators of teaching-service integration; indicators of
supply capacity at a distance; detailed production plan of educational resources, detailed educational
supervision and student assessment plan; course content, structure, domains, specific professional and
formative/summative evaluation; budget and implementation plan.

The standardization of the negotiation of projects allowed the emergence of the UNA-SUS Network.
Even though each university present political-pedagogical distinct proposals, they all were based on a
common set of commitments that would serve as the basis for the formation of their identity as a group.

These projects would be monitored by MoH through online monitoring of each student’s progress, using
Plataforma Arouca The learning resources should be published for open access in each university
institucional repository, and then indexed in the OER repository.

These actions created the basis of the UNA-SUS Network while respecting the autonomy of universities.
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4. INFORMATION SYSTEM DESIGN

In order to have this complex institutional arrangement to work as one, an educational information
framework was established. This framework is based in tree core elements: identity management, open
educational resources (OER) and integrated curricula.

For identity management, an Identity Federation was created, using Security Assertion Markup Language
(SAML). Obligatory attributes for authentication are: name, e-mail and national registry number. Each
participant institution is encouraged to have an ldentify Provider (IdP), and most of them are using
Shibboleth, a Java-based implementation maintained by Internet2 consortium.

For OER Management, ARES was set and participant universities are being encouraged to set
institutional OER repositories. Whereas they are not set yet, the OER are harvested directly from their Virtual
Learning Environment (VLE).

Form curricular management Arouca Platform was created as a national health professional education hub
resulting in individual integrated curricula. The platform is currently being integrated directly to each
university VLE.

Table 1 summarizes how these elements interact at national and at educational institutional levels.

Table 1. Educational Information Framework elements of UNA-SUS

Element National Level University level
Identity Management Portal UNA-SUS - SAML Identity Provider
Federation
OER ARES Institutional OER
repository
Curricula Plataforma Arouca Virtual Learning

Environment

Information is connectable in all UNA-SUS systems using two key descriptors that are used to index
educational certificates, courses and OER. The first is the health thematic descriptor, where DeCS is the
elected standard. DeCS is an expanded and tri-lingual version — Portuguese, Spanish and English — of the
Medical Subject Headings. It is developed by BIREME, a Pan-American Health Organization organism.

The second key is the Brazilian Labour Classification (CBO), maintained by the Ministry of Labour,
which provides standardized information about jobs, professions and specialties.

4.1 The Collaborative Repository of Open Educational Resources in Health
(AREYS)

The Collaborative Repository of Open Educational Resources in Health (ARES) is meant to provide greater
savings and a progressive increase of quantity and quality in the provision of learning resources. With the
publication of these resources in open access, under copyleft licenses, they can be used for subsequent
educational projects. So a gradual reduction in the costs of these projects is expected, due to the reuse of
didactic material. Also, because of ARES public and collaborative collection nature, all users of educational
resources available test the quality of the material and contribute to its improvement (Oliveira, VA, 2008).

The planning of the ARES took into account movements such as the Open Access, Open Educational
Resources and the worldwide popularization of Moodle and SCORM in the past decade. This led to the
adoption of standards as IEEE LOM and OAI-PMH.

Each institution member of the UNA-SUS should have its own repository of educational material in open
access resources on the Internet, and these would be registered in the ARES, allowing one to find available
resources in all of them. Thus, the responsibility for cataloguing, validation and negotiation of copyright is
distributed among the partners. This allows the preservation of institutional acknowledgment of the
universities, while it ensures that everyone has access to these publicly funded resources.

ARES is available in http://acervo.unasus.gov.br, organized into collection Moodle Backups, learning
objects in SCORM, and simple objects and assessment items.

The main features of ARES are:
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1. Allows viewing of all the educational resources produced in the UNA-SUS, sorting and searching them
by characteristics such as: learning objectives, target audience, health topics, media used, among other
features;

2. Enables the reutilization of resources while ensuring adequate reference to the authors, thus ensuring
their authorship and copyright management,

3. Enforces technological and informational standards that ease their adoption by anyone interested;

4. Provides the MoH a broader vision on all educational resources available, enabling faster and better
decision making about educational actions for health workers in calamities such as epidemics.

UNA-SUS set a learning resources metadata for ARES, based mainly in Dublin Core and IEEE Learning
Object Metadata (LOM). Main extensions regard the use of DeCS and CBO as key identifiers and a new
subset of metadata regarding the validation processes of learning resources.

ARES is built over DSpace, chosen due to its open source license, modularity, active developer
community and popularity as institutional repository solution for digital content. Code override was used
whenever was possible in order to maintain compatibility with future DSpace updates. Main modifications
were due to adoption of UNA-SUS metadata, federative user authentication and customization of submission
process.

4.2 Integrated Curricula Solution (Plataforma Arouca)

It was anticipated that each university would have hundreds to thousands of students enrolled - how could the
MoH effectively monitor project implementation? As autonomous universities, each of them had their own
academic information system. Paper checking one by one was not a viable option. Likewise, to receive Excel
spreadsheets via e-mail is insecure, void and with great risk of losing or misunderstanding data.

The experience of the Platform for Data Integration of Federal Superior Educational Institutions
(PingIFES) by the Ministry of Education pointed a way. PingIFES consisted in an automated and secure
massive ETL system linked to all 71 federal universities on the country. This solution is shown as the perfect
mechanism to follow the courses of specialization in large-scale family health teams. More than that, this
model fits perfectly with the concept of organizing the provision of flexible and modular courses in the
UNA-SUS, as it allows the integrated individual record of any learning experience.

Plataforma AroucaPA) is inspired also in Plataforma Lattes, an online database of scientific curricula,
from the Ministry of Science and Technology, and in Plataforma Freire, an online directory of courses
offered by the Ministry of Education for elemental and middle grade teachers, and high school teachers.

Based on PinglFES experience, MoH in cooperation with the Federal Universitiy of Minas Gerais
(UFMG) developedPlataforma Arouca(PA). It's already integrated with the universities of UNA-SUS
Network, with the National Registry of Health Facilities (CNES) and National Council for Medical
Residence. It provides services useful to everyone involved.

Health workers can have a certificated, digitally signed curriculum with educational certificates and
professional experience. It also provides a feedback about availability of courses in their areas of interest.

Health system and health facilities managers can view a dashboard with statistics about their employees’
educational certificates and interests, as well as information about course offerings for their profiles.

Educational institutions can register course offerings, detailing course name, bid calendar, classes,
locations and curricular structure. They can securely inform about availability of seats, new students and
graduates, allowing detailed accountability to funders.

Funders of educational activities can monitor the implementation of the projects they support.

The PA was developed with JEE (Java Enterprise Edition) technology. The software is implemented with
open source code available on the market, like Java Server Faces, Facelets and RichFaces for user interface;
JPA, Hibernate and Spring for database access; Apache CXF for SOAP access and Jasper Reports for
reporting. The Mondrian API is used for DataWarehouse development.

The only dependency of the PA is the JEE web container, so it can run under simple implementations,
like Apache Tomcat, and also in complete ones, like JBoss or IBM WebSphere application servers.

The authentication is done as part of UNA-SUS identity federation, with SAML protocol implemented
using Shibboleth. The communication between web browsers and application server is protected by SSL and,
for SOAP access, client authentication with digital certificate is required.
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Webservices are available for complete communications of VLE with PA, including: checking if
candidates meet requirements, registering course offerings, informing enroliment lists and uploading course
certificates.

UNA-SUS developed modules for Moodle LTE webservices integration with PA. These modules have
been successfully tested in a Tuberculosis course offered by UNA-SUS this year. 2,807 applied for the
course, 2,130 had their requirements documents dismissed as PA webservice confirmed their fulfillment. So
far 1,675 students finished at least one module of the course, and 282 graduated. Their certificates are already
available for download at PA.

5. RESULTS

The first result was the expansion of post-graduated education for primary health care professionais in Brazil.
The number of seats for specialization in family health increased tenfold in five years, from an average of
770 seats/year at 2002-2005 to 7,823 at 2006-2010 (Campos et al. 2010). Available data suggest that the
improvement was not restricted to the number of seats, but also in the quality and impact of the courses.

In a research made with the first 648 graduates of the program in the state of Minas Gerais, 82,4%
reported that had used in their practice the planning tools and teamwork strategies learned with the course.
(Grillo e Sena 2012). Another study, with 192 graduates from Mato Grosso do Sul state suggest that the
course helped the students to critically review their professional practice (De-Carli et al. 2011). In Santa
Catarina State, the project interviewed 878 graduates. 80,5% of them reported that the course lead them to
knowledge useful in their jobs, and 85,2% reported that their health service improved the relationship with
clients (Boing et al. 2011)

We conducted a query with the first 294 graduates of the National Course on Tuberculosis Control
offered by UNA-SUS. In a four levels Likert scale (disagree, partially disagree, partialy agree, agree), over
ninety percent agreed that: they learned a lot with the course, that the course will be useful in their job, the
presentation and language were adequate. Lower scores were regarded ease of navigation (62%) and
quickness in learning to interact with the VTE (85%). 97% reported that they would recommend the course to
a colleague interested in the topic.

With the success of the project, Federal Government decided to make it permanent. An inter-institutional
committee for developing the Open University of SUS was established in May 2010, which was responsible
for planning the deployment of the Executive Secretariat of the UNA-SUS as part of Fundag¢éo Oswalvo Cruz
(Fiocruz) in Brasilia (MINISTRY OF HEALTH, 2010). On December 2010 a Decree was edited establishing
UNA-SUS as an educational system, comprised of tree elements: UNA-SUS Network, ARES and
Plataforma AroucaThe system is coordinated by the National Secretary of Human Resources for Health and
by Fiocruz, subordinated to the MoH.

6. CONCLUSION

The potential use of distance education to expand access to learning opportunities where and to whom they
were not previously available is widely documented and coverage of educational achieved by the UNA-SUS
reiterates this finding.

UNA-SUS is advancing in several aspects such as: incorporation of new educational technologies - which
make learning more flexible and therefore more suitable for working professionals; the use flexible
cooperative network, adding universities with different political-pedagogical projects, integrating curricular
students information and publishing educational resources for open access.

The results achieve so far points that UNA-SUS will result in: (1) greater coverage and better quality of
opportunities for health workers; (2) reduction of the waste on poor quality learning resources, addressing
redundant themes and using similar methods. Everyone will have access to everything that is produced by the
network and open access leads to quality (ARES); (3) economic and faster job and promotions interviews, as
curriculum is now digital, not on papédrlataforma Arouca (4) greater transparency in the use of resources
for health education, with identification and follow up of beneficiafdataforma Arouca
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We believe that the Open University of SUS is a robust action, relevant and cost-effective. Its full
implementation in the coming years will bring numerous benefits to Brazilian citizens who will be able to
count on the assistance provided by the health workers more skilled, they will have free access to a large,
modern and democratic system of support for their .
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ABSTRACT

Based on critical transdisciplinary research methodology, this paper analyses the role of academic community in the
network society and shows that, in this specific context, small evolutionary steps are more efficient than revolution.
Based on responsibility of each individual for own actions, it develops the Freirean model of the role of academic
community in the network society. The developed model starts from conscientization, and develops into a series of steps
that make a never ending circle very similar to Freire’s codifications and decodifications. It reminds that the role of
academic community in the network society is directly associated with the question what kind of world we would like to
live in. Following Freire's idea that all education is political, it calls for active personal development and social
engagement for achieving personal ideals. In this way, the paper replaces pessimism contained in contemporary critiques
of global education with moderately optimistic academic direct action.
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Academic community, network society, critical transdisciplinary methodology

1. INTRODUCTION

We live in the age of dialectically intertwined technological, social and other transformations commonly
known as globalisation. In the field of education, those changes cause profound commodification which
consists of managerialist principles and McDonaldized practices (Beckmann & Cooper, 2004; Giroux &
McLaren, 1994; McLaren, 2000, Brighouse, 2004). In order to inform practical action, this paper focuses to
the role of academic community in these processes. Educational systems are deeply rooted into the
community: speaking about education, therefore, actually means speaking about the whole society.

Based on the parallel between contemporary academics and ancient jesters the first part of the paper
analyses the role of academic community in the network society and shows that, in this specific context,
evolution is more efficient than revolution. The comparison between academics and jesters has two important
advantages. Firstly, it draws parallels between completely different worlds: cross-section between those
worlds, such as the need for maintaining a real picture about oneself, has the real potential for universality.
Secondly, the allegoric character of this comparison opens space for contemplation which is by and large free
from tacit knowledge about the current social reality. On such basis, it allows ‘thinking out of the box’ which
has the potentials for real change. On the flip side of the coin, the comparison between academics and jesters
causes important drawbacks regarding scientific validity of the research.

Looking into the past for guidance, the second part of the paper recognises the specific position of
academics which lies somewhere between their ideals and the reality of their social positioim @aikkd
against the statelt shows that the oppositional possibilities developed by London Edinburgh Weekend
Return Group (Mitchell et al., 1979) are far too general for solving the research question. Following
McLaren’s argument (2000: 15), it reconceptualises Freire’'s educational thought starting from the concept of
conscientizacao (1972) in the context of network society. It reminds that the role of academic community in
the network society is directly associated with the question what kind of world we would like to live in.
Following Freire's idea that all education is political, it calls for active personal development and social
engagement for achieving personal ideals.
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2. RESEARCH METHODOLOGY

This paper lies on the very borders between positivism, interpretivism and critical theory. Positivist aspects
of the paper are mostly hidden in secondary sources: for instance, the assertion that contemporary education
is increasingly McDonaldized is predominantly based on statistics (Ritzer, 1993). The interpretivist aspects
of the paper arise from using the allegory of jesters in order to inform scientific work, i.e. from individual
thinking out of the box rather than direct interpretation of positivist data. Following the great tradition
starting from Frankfurt School through Freire to McLaren, the paper is inherently critical: it simultaneously
develops knowledge about the current social conditions and directs practical action. In this way, it aims
against political, social, economic and other forms of oppression.

This kind of approach is interdisciplinary, because it uses concepts and ideas developed in various
research traditions. It is also transdisciplinary, because the “dialogue with other disciplines and theories is a
source of theoretical and methodological development” (Fairclough, 2007: 1). There is a small but rapidly
growing body of research about theoretical and practical aspects of transdisciplinary research methodologies.
Unfortunately, however, deeper analyses of the issues associated with transdisciplinarity exceed the scope of
this paper. Based on previous research in the field (Jandric & Boras, 2012), we shall briefly look into two
main problems with transdisciplinary research in the context of this paper: the problem of correspondence
between various research methodologies and the position of the researcher.

The problem of correspondence between various research methodologies is inherent to all
transdisciplinary research. Let us briefly describe its main features using the common example of dichotomy
between interpretivism and positivism. Interpretative research is theoretically and practically capable for
providing an insight into individual behaviour and consequently incapable to provide wide generalisations.
On the opposite side of the spectrum, positivist research is theoretically and practically capable to provide
generalisations but incapable to include individual context.

Within the framework of transdisciplinary research methodology one might be tempted to involve a bit of
interpretivism into a positivist research, or to involve a bit of positivism in an interpretivist research.
According to Howe, however, this cannot be done without applying restrictions arising from both theoretical
frameworks to the final result (1988: 12). Alternatively, one might use Nicolescu’s logic of the included
middle (2006) and raise the whole research to the abstract level of modelling. In this case, however, the final
results will also be models and therefore in need for translation into the reality. This paper uses the second
approach and develops a model of the process aimed at defining the role of academic community in the
network society. Deeply rooted in praxis, this model equally contains theoretical and practical aspects. Like
all models, however, it is fully abstract and requires appropriate translation into specific contexts of its
applications.

Despite its transdisciplinary nature this paper is deeply rooted in theoretical framework of critical theory,
which gives the researcher a very specific role within the research process. Thorough analysis of the position
of critical researcher also lies beyond the scope of this paper. However, its main characteristics are well
known. Critical research is inherently political, and critical researcher cannot and should not be neutral.
Within the framework of critical theory, research simultaneously develops our knowledge about the world we
live in and represents a battle field for the struggle for more just society. Last but not least, critical research is
deeply rooted into its context (Carr & Kemmis, 2986). Therefore, this research provides only a model of the
process aimed at defining the role of academic community in the network society which is useless without
reconceptualisation in the specific context of its application.

In a slightly different context, elements of critical transdisciplinary research methodology used in this
paper have been developed in a recent book co-written by the author of this paper (Jandric & Boras, 2012).
Using fairly similar theoretical basis, Fairclough develops his transdisciplinary discourse analysis (2007).
Shortly before his death, Kincheloe started to develop his research methodology in a similar direction (2009).
Various contemporary critical theorists such as McLaren (2000) and Kellner (1989) implicitly use elements
of transdisciplinarity in their work. As can be easily seen from the above examples, critical transdisciplinary
research methodology slowly but surely enters the arena. As far as the author of this paper is aware, however,
it still waits for the complete theoretical and practical elaboration. Without any doubt, critical
transdisciplinary research methodology is a very useful tool: however, any interpretation of research results
should take into account that we do not fully understand its main features and theoretical and practical
consequences of its application.
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3. ACADEMIC COMMUNITY IN THE NETWORK SOCIETY

At mediaeval courts, jesters had been the only people who could frankly speak their minds. Jesters
understood history, politics, science and mathematics, knew foreign languages, masterfully told stories and
skillfully played music. Their sharp comments on social reality had been allowed to hit the nail in the head of
the touchiest topics, including matters of daily politics and dirty secrets about royal families. Such liberty
came with a high price: jesters had been notorious for having many enemies, including some of the most
important people of their times.

Jesters’ only protection from revenge was their specific status and humbleness of their position. They had
been paying for the freedom of speech by giving up all material possessions. However, it should be admitted
that their daily lives had been fairly comfortable. At royal courts food is plentiful, rooms are warm, and
clothes are useful albeit somewhat funny. Jesters had been able to afford plenty of time for reading, writing,
studies and reflection. Wise monarchs understood that they needed jesters in order to keep the real pictures
about themselves. Despite the lack of any political, economical or military power, jesters had often
influenced royal decisions stronger than many politicians (Otto, 2001).

Academics had been true jesters of th® @htury. In the massive society characterised by one-way mass
media such as television and strong national governments (van Dijk, 1999), academics did not have the
power to decide about important political, economic and other matters. Their salaries represented a rough
equivalent of the mediaeval warm room, regular meals and clean clothes. During economic crisis academics
had been the last people to lose safe government funded tenures; during economic booms they were the last
people to profit from the increased income. Academics travelled, taught, talked and published almost
anything they wanted. Modern rulers rarely followed their advice in daily matters: at the historic scale,
however, scientific achievements did strongly inform political decisions. Up to very recently, the position of
academics had been deeply privileged: in the society based on economic principles, they made their living
from the quest for knowledge.

Following global trends, however, during the past few decades worldwide academic jesters have been
brought to the verge of extinction (Beckmann & Cooper, 2004; Giroux & McLaren, 1994; McLaren, 2000,
Brighouse, 2004). This is not the consequence of a new law, or massive holocaust, or any single conscious
human activity. Instead, academic jesters are slowly but surely transformed into mercenary work force by the
global social structures powered by information and communication technologies often referred to as the
network society (van Dijk, 1999; Castells, 2000), which eliminate the need for their existence. Unfortunately,
social trends are not reasonable in the same sense as living organisms. For this reason, they seem unable to
grasp the obvious: lamb which overestimates its running speed will be quickly eaten by wolves, drivers who
overestimate speed of their reactions are the main reason for traffic accidents, and people who underestimate
their need for food and water will starve during their trip to the desert. By simple analogy every society needs
to keep the realistic view of itself in order to survive, and until very recently a large part of this task had been
done within the academia.

The direct consequence of the inability of our society to understand this essential need is the emerging
new academia without name, face and attitude married to managerialist principles and McDonaldized
practices (Ritzer, 1993; Giroux & McLaren, 1994; McLaren, 2000, Brighouse, 2004). This coxless pair
abolishes the whole range of traditional academic practices such as active social critique and blue skies
research. Unfortunately, this inevitably brings a whole range of problems described in various critiques of
contemporary education from all sides of the political spectrum (ibid).

During the past decades academics and non-academics have contemplated possibilities offered by various
development scenarios. Facts are clearly visible to everyone; according to ideological preferences, teams are
slowly gathering into three main camps. The dominating camp consists of various interest groups which
withdraw different kinds of personal benefits from the death of traditional academia. The opposing camp
consists of genuine academic jesters devoted to their colourful clothes and academic freedoms. Both camps
also include several fools who simply went on with the opinion of the majority at their department, in their
families or with the massive hysteric calls for efficiency, accountability and other buzz-words of the network
societycreated by the public media governed by large capital. The largest camp contains the silent majority
which does not publicly express its opinion. Some people are silent because they do not have an opinion;
others are silent because they do not dare to develop an opinion. Following the fact that many academic
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positions had already lost their independence from superstructures, the majority is silenced by the simple fear
for survival.

Last but not least, it is a well known fact that digital natives have difficulties with understanding the
digital immigrants (Prensky, 2001). Following the same line of reasoning, it can easily be shown that the
young academics who never experienced anything but commodified educational systems simply accept the
current social conditions as natural. At the moment, the number of such people is perhaps small: within the
scope of single human lifetime, however, they might become the majority.

Contemporary struggle for academic freedoms is just a small part of the big war with numerous faces
such as the Arab Spring, Occupy Protests etc. In another age, this war would probably step out of the fringes
much faster. In the age of globalisation, however, corresponding to the highly differentiated division of
labour, there is a general complicity, and the complicity is matched by a general lack of responsibility.
Everyone is causand effect, and thuson-cause. The causes dribble away into a general amalgam of agents
and conditions, reactions and counter-reactions, which brings social certainty and popularity to the concept of
the system (Beck, 2005: 33).

Institutions of the network society are simultaneously causes and effects of its problems (van Dijk, 1999;
Castells, 2000). If we neglect primitivist theories which seek causes of all problems of the contemporary
society in its complexity and advocate return to pre-global society organised in small, organic communities
(Zerzan, 2004), any revolution will simply have to develop the new institutions in order to compensate the
need for the old ones. Conceived within the ubiquitous global context, however, the new institutions will be
prone to the same problems as the old ones. In the current social climate, therefore, there is not much use of
revolutions.

4. A FREIREAN MODEL OF DEVELOPMENT

Perils arising from commodification of education powered by managerialism and McDonaldization are
obvious (Beckmann & Cooper, 2004; Giroux & McLaren, 1994; McLaren, 2000, Brighouse, 2004). Working

in the current system, however, each and every academic (including the most conscious ones such as the
noted academics from the last quotation) personally contributes to increasing social inequality and further
social unrest. This brings most academics directly into the struggle between their ideals and forces that
govern their daily existence. The more one understands about social consequences of education, the less he or
she can avoid this struggle in daily life.

Fortunately, this uncomfortable position has already been fairly well researched. In 1979, London
Edinburgh Weekend Return Group issued the famous pamiphketd Against the StatéMitchell et al,

1979) which polemicizes the contradictory position of teachers, community workers and other professionals
who simultaneously receive money from the state and struggle against it. The London Edinburgh Weekend
Return Group identified eight oppositional possibilities for critical action from the position in and against the
state. The oppositional possibilities are: defining our problem our way, overcoming individualisation,
rejecting misleading categories, defining ourselves in class terms, stepping outside the brief, refusing official
procedure, rejecting managerial priorities and alternative organisation in struggle. The identified possibilities
are independent of social structure and immediate context (ibid). For this reason, they can be adapted to
various contexts including the role of academic community in the network society.

The academic community still struggles about the first oppositional possibility: defining our problem our
way. Some academics such as McLaren clearly see commodification of education as a problem (2000), while
other academics such as the authors of Bologna convention (Schatzman, 2007) see problems in the fact that
education is not fully commodified. Unfortunately, it is pointless to move on to more advanced oppositional
possibilities without clearly defining the problem. For instance, what is the point in refusing official
procedure if there is nothing to replace it with? In order to clear up this problem, the whole paper is dedicated
to development of understanding of the role of the academic community in the network society.

In the amalgam of the diverse global academic traditions, where probably the only common element is
independence of thought, it is impossible to clearly define the problem in a common way. For this reason,
answers should be sought for in a less prescriptive manner. The academic community has always deeply
despised top-down approach: in order to keep its nature, therefore, it is necessary to build understanding of
the role of the academic community in the network society using bottom-up approach. Probably the only
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conclusion that all academics would accept without hesitation is that proper academic work requires freedom.
Jesters who are afraid of their masters simply lose the main reason for their existence.

Furthermore, it is an undeniable historic fact that the struggle for freedom is both theoretical and practical
discipline. It is impossible to achieve freedom without action, and it is impossible to conceive action for
freedom without clear theoretical guidance. “They are to be understoouitaslly constitutiveas in a
process of interaction which is a continual reconstruction of thought and action in the living historical process
which evidences itself in every real social situation”. The only element which remains intact in this interplay
is “the disposition to act truly and rightly” or Aristotlg¥ironesigCarr & Kemmis, 1986: 34).

If revolutions are really unable to achieve the desired changes, the only remaining direction for
development is evolution. True academic jesters, therefore, should continue doing what they know best: they
should accumulate discrepancies in the dominating discourse until it breaks under their weight and evolves
into a more acceptable form (Foucault, 1972). Guided by phronesis, academics should simultaneously
develop theory and practice of academic action in the network society. Theoretical background is already
here: it should ‘just’ be adapted to the problem of the role of academics here and now. All education is
deeply historic: it is the direct consequence of the past and current social conditions, and an active creator of
the future social conditions. In order to develop strategies for academic action, therefore, it is useful to take a
look into past experience. However, it is a well-known fact that pre-global forms of struggle are simply
inadequate for the context of the network society (Beck, 2005; van Dijk, 1999). In order to keep the best of
past and present, McLaren asserts that the globalization of capital, the move toward post-Fordist economic
arrangements of flexible specialization, and the consolidation of neoliberal educational policies demand not
only a vigorous and ongoing engagement with Freire’s work, but also a reinvention of Freire in the context of
current debates over information technologies and learning, global economic restructuring, and the effort to
develop new modes of revolutionary struggle (McLaren, 2000: 15).

According to Freire, the first step towards achieving the more just social conditions is conscientizacédo
(1972). This is a broad concept that starts from individual, almost intimate conscientization of one’s social
conditions and reaches towards the highest conceptual planes such as social justice and freedom. In a very
broad interpretation of conscientizacdo, the possible way to define the role of academic community in the
network society could be as follows.

Firsty, academics should develop genuine interest for social issues associated with own praxis. By
definition, this kind of interest is expected from people who work in fields such as education and sociology.
However, it is not less important for those academics who work in seemingly unrelated fields such as
chemistry or engineering. Regardless the field of professional interest, each academic is involved some kind
of education — teaching, mentoring younger colleagues etc. — and this activity is inherently political (Freire,
1972). Nowadays, it is simply irresponsible to say: “I am a scientist who happens to teach few hours per
week”. All education has profound social impacts. Refusing to accept one’s responsibility for those impacts
does not annihilate that responsibility: instead, it simply shifts power towards the existing superstructures
(Freire, 1972; McLaren, 2000).

Grasping all relevant aspects of professional activities, one should build own attitudes. Those attitudes
should evolve together with one’s social and personal conditions; by definition, the only element which
should remain intact is phronesis. It would be personally irresponsible and methodologically wrong to try and
predict the kinds of attitudes people might arrive to. In this aspect, it is necessary to follow Freire’s faith that
all people are able to correctly interpret own social conditions (1972) and accept the general belief that
people will put phronesis above own petty interest.

Interaction with people is an essential part of the academic job. However, this interaction should not be
narrowed exclusively to the field of professional interest: following the above argument, an academic who
publishes and talks about chemistry should also say a word or two at least about science education, if not
education in general. Hidden attitudes cannot change anything: academics should therefore step out of the
closet and loudly speak their minds about all aspects of their professional practice. The obvious first step in
this direction is engagement with colleagues and students. However, the academia should not be an ivory
tower isolated from the rest of the society. For this reason, it is very important to communicate with people
outside of the world of academia who, for the most part, do not have the privilege to discuss such issues at
their homes and workplaces.

It cannot be over- emphasised that the society needs to keep the realistic view of itself in order to survive,
and that academics play a key role in the process of creating that view. The struggle for academic freedoms
therefore represents only a fraction of the great war for power and meaning. This struggle reaches much
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further than preserving the historic rights and privileges. It starts with the question what kind of world we
would like to live in, and results in the world we co-create on daily basis. For this reason, the role of
academic community should not remain confined to the academic community: instead, its scope is the whole
society.

Since Heraclitus it is well known that “you could not step twice into the same river; for other waters are
ever flowing on to you" (in Hoyt, 2002). In order to keep an eye on the subject, we might add that you could
not step twice into the same river also because the second time you would not be the same person as the first
time. In order to keep up with the current social reality and personal development, these four steps —
individual conscientization, building attitudes, interaction with people and broad approach which
encompasses the whole society — should be repeated in reasonable temporal intervals. Each circle brings new
factors in the equation, and each circle provides the best solution for problems here and now. To an extent,
the developed model resembles Freire’s codifications and decodifications developed in the context of reading
of the world vs. reading of the word (1985).

The position of contemporary academics still bears certain resemblance with the position of ancient
jesters: the arm of globalisation is much smoother at university halls than within shopping malls. Despite
obvious continuity between past and present, however, discourse of the network society is simply
incommensurable with the discourse of its pre-global predecessors such as the massive society (van Dijk,
1999; Castells, 2003). There is no need to cry over traditional academic freedoms: in the network society,
they make less and less sense anyway. There is no need to cry over traditional concepts of value: as can be
easily shown using the concept of copyright (Ayres, 1999; Stallman, 2002), the many traditional concepts are
simply obsolete. The struggle for ancient freedoms cannot be won: instead, the role of academic community
in the society should be constantly redefined and linked to the general struggle for a more just society.

5. DISCUSSION

This paper is based on four important pillars: parallel between contemporary academics and ancient jesters,
the belief that evolution is more efficient than revolution in the context of the network society, the belief that
Freire's ideas can be adapted to the contemporary context, and specific views to human nature. However,
neither of those pillars is completely correct.

In mediaeval times the majority of European courts supported jesters. However, their number had always
been extremely small (Otto, 2001): for this reason, the position of jester(s) is more similar to the position of
presidential advisors or small, high level advisory boards than to the position of contemporary academics.
Moreover, the levels of jesters’ influence varied in reach and scope and ranged anywhere from high-level
entertainers to real political advisors (ibid). Finally, while the contemporary academia is formally separated
from the government, the position of jesters had always been directly linked to monarchs (ibid). For those
reasons, the parallel between contemporary academics and ancient jesters should be understood like an
informative hyperbola, or like an illustration which should be interpreted in the similar ways as models of
atom from high school textbooks. It helps us to grasp depth and extent of the problem, but does not provide
solid ground for drawing proper analogies. The parallel between contemporary academics and ancient jesters
cannot provide verifiable scientific data: its main purpose is to inform scientific research and provide
inspiration.

Using a radically shortened argument, the paper shows that evolution is more efficient than revolution in
the context of the network society. The complete argument in favour of this statement, derived from the
context of e-learning, can be found in the recent book co-written by one of the authors (Jandric & Boras,
2012). However, equally sound argument that can be found in favour of the opposite idea. The dichotomy
between revolution and evolution is a never ending struggle which regularly pops up in many fields of
science (Turner & Maryanski, 2008: 4). By far, this discussion exceeds the limits of this paper and the ability
of its author. For this reason, conclusions presented in this paper do not represent a definite answer to
problems of academia in the network society. Instead, it is much safer to say that they represent fictional
development of one of the possible scenarios.

This paper is firmly based on McLaren’s assertion that Freire’s ideas can be adapted to the contemporary
context. As already mentioned, discourse of the network society is simply incommensurable with the
discourse of its pre-global predecessors such as the massive society (van Dijk, 1999; Castells, 2003).
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However, there are some universal truths such as phronesis which can equally be applied to all contexts. Any
research which correctly recognises those truths will be able to properly reconceptualize other, temporary
conclusions; the key to success of this research lies in making the correct distinction between universal and
particular truths in Freire's work. In this paper, universality of Freire's ideas such as conscientization has been
interpreted from a wide selection of valid academic sources. For this reason, they should be indeed universal.

Earlier in the paper we noticed that conclusions derived in this paper are directly related to specific views
to human nature such as Freire’s faith that all people are able to correctly interpret own social conditions
(1972) and the general belief that people will put phronesis above own petty interest. As clearly shown in
previous research, such attitudes cannot be rationally confirmed or rejected: for this reason, they will forever
remain in the sphere of belief (Chomsky, 1996: 107).

6. CONCLUSION

Based on critical transdisciplinary research methodology, this paper analyses the role of academic
community in the network society and shows that, in this specific context, small evolutionary steps are more
efficient than revolution. Based on responsibility of each individual for own actions, it develops the
developmental model of the role of academic community in the network society. The developed model starts
from conscientization, and develops into a series of steps that make a never ending circle very similar to
Freire’s codifications and decodifications (1972).

This research is subject to several important methodological restrictions. Its transdisciplinary nature raises
the found conclusions to the abstract level of modelling. All education is praxis, and models are abstract
descriptions of the reality. For this reason, they require translation into specific contexts of each application.
Furthermore, this research is strongly informed by critical theory and consequently ultimately political and
deeply rooted into its context. Its results are therefore far from general: instead, they require constant
dialogue with the reality.

The parallel between contemporary academics and ancient jesters is a hyperbola without proper scientific
validity. However, it provides excellent illustration and inspires new ideas. The belief that evolution is more
efficient than revolution in the context of the network society represents fictional development of one of the
possible scenarios for the development of our society. The belief that Freire’s ideas can be successfully
adapted to the contemporary context is probably the least problematic of the above. Nevertheless, it is hard to
be certain whether this reconceptualization correctly interprets Freire and even harder to assess the influence
of possible misinterpretations to the derived conclusions. Finally, some questions about human nature cannot
be rationally proved and therefore will forever remain in the sphere of belief.

Despite firm restrictions, this paper unmistakably replaces pessimism contained in contemporary critiques
of global education with moderately optimistic academic direct action. Firmly based in critical
transdiciplinary research framework, it “requires one to maintain a clear balance between the imagined and
hoped-for future, and the critical analysis and concrete action that was needed to achieve that future” (Boyd,
2007: 7). In this way, it simultaneously dreams about a better society and provides academics with guidelines
for liberatory action for free and just social relationships here and now.

At one hand, the incomplete elements such as the need to theoretically and practically analyse
opportunities and restrictions offered by critical transdisciplinary research methodology are important
restrictions to validity of this research. At the other hand, however, those elements have a very important
purpose to indicate possible directions for future research. In the best critical tradition, this paper does not
develop a definite set of recommendations: instead, it invites academics to reconceptualise their own praxis
in the context of the network society.
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ABSTRACT

The theories of Instructional Design and the models built to support this activity are presented in this article with the
intention of connecting them to a Didactic-Pedagogical entity created for a Quality Model for the products/services of
education that uses Information and Communication Technologies (ICT). A vision of quality regarding to the educational
products and the mention of other models that address the quality of these products emphasizes the importance of the
proposed model that can be used continuously for the construction of educational products and services.
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1. INTRODUCTION

Barker (2007, p.109) considers that “e-learning is one of the primary new product/services in the global
knowledge economy”. She presents current estimates by the Canada industry that there are more than 5,000
companies worldwide engaged in online learning. For Schlemmer et al. (2007) an indicator of the IDC Group
estimates a movement of $ 20 billion dollars per year for the global market for distance education.

Considering these data it is possible to observe a migratory movement in modern society for this form of
education based on Information and Communication Technologies (ICT). Thus, some characteristics should
be evaluated in these new types of educational services.

Quality is one of these characteristics and has an impact on all aspects of these products/services, whether
in teaching/learning process, management activities, mentoring or evaluation. This should be considered at
all stages of a generic cycle for the creation of these kind of products, from planning and development phases
until operation and maintenance phases.

Many models, guidelines and standards can serve as means of dealing with the quality of education
products/services and they are highlighted in section three of this article.

Such models are often applied by its users in order to assess the quality of the product/service in the final
phases or when the products are concluded. The activities used for this evaluation, according to Giraffa and
Netto (2010), are called: 1) quality audit, where is verified the existence of procedures to ensure quality; 2)
quality assessment, which involves the analysis of certain aspects of the product; or 3) accreditation, which
refers to a method of external evaluation to verify compliance with certain criteria or predetermined
standards.

In this context, the establishment of a model to provide continuous application of quality criteria at the
same time that occurs the educational product/service evolution is not only relevant but fundamental as it
enables the realization of adjustments over the processes. More details on this subject is in section four of this
article which is organized as follows: section two deals with some approaches to Instructional Design that are
related to one of the elements of the model in question; section three presents some concepts about quality
and relate it to e-learning and distance education; section four which details the structure of the quality model
for e-learning and presents the implementation rules pertaining to the model; ending, section five presents the
conclusions and suggestions for future research.
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2. INSTRUCTIONAL DESIGN APPROACHES

Smith and Ragan (1999) present a brief conceptualization about the Instructional Design and details what is
Design and Instruction. The concepts presented below are important to the approaches that are described in
this section on Instructional Design and for the model to be presented in later section.

“The termlinstructional Desigrrefers to the systematic and reflective process of translating principles of
learning and instruction into plans for instructional materials, activities, information resources and
evaluation” (Smith and Ragan, 1999, p. 2). Because ofitisityuctionwas considered by these authors like
“the intentional facilitation of learning toward identified learning goals. Terms such as education, training,
and teaching are often used interchangeably with instruction” (Smith and Ragan, 1999, p.2). Carey et al.
(2005) also consider that the terms education, training and teaching can be used interchangeably.

For Smith and Ragan (1999) the tezducationdescribes all experiences in with people leasining to
refer those instructional experiences that are focused upon individual acquiring very specific skills and
teachingas learning experiences that are facilitaded by a human being. In a complementary way, other
relevant term idesignthat “implies a systematic or intensive planning and ideation process prior to the
development of something or the execution of some plan in order to solve a problem” (Smith and Ragan,
1999, p. 4).

All of these conceptualizations are relevant to the study and application of Instructional Design, that
although it is not applied on a scale that reaches all environments dedicated to some type of education,
whether formal or informal, is being increasingly sought after by professionals working with these activities.

The Instructional Design is of fundamental importance in the construction and design of courses. It
supports the entire process for construction of distance education products. According to Chao et al. (2010)
many educational institutions now have an Instructional Design professional in the center of the group that
designs the curriculum and develops programs of activities.

Some advantages of using systematic Instructional Design for Smith and Ragan (1999) are: 1) encourages
advocacy of the learner; 2) supports effective, efficient, and appealing instruction; 3) supports coordination
among designers, developers, and those who will implement the instruction; 4) facilitates
diffusion/dissemination/adoption; 5) supports development for alternate delivery systems; 6) facilitates
congruence among objectives, activities, and assessment and 7) provides a systematic framework for dealing
with learning problems. With all the features and advantages above, the Instructional Design becomes a key
element in the construction of formal or informal courses on any type of educational organization.

Many researchers therefore are conducting researches on the subject and they proposed over the past
decades, models, processes, frameworks for the implementation of this practice, considering other relevant
points to the activity of Instructional Design. From these viewpoints stand out approaches and theories that
will be highlighted below, with a special emphasis to West et al. (1991) which presents Cognitive Theories
related to the Instructional Design geared to the learning processes.

Carey et al. (2005) present an approach to treat the properties of the Instructional Design as a Systems
Approach Model for Designing Instruction. It is important to consider the defining feature of the system and
processes related to this. To Carey et al. (2005, psyigteéms technically a set of interrelated parts, all of
which work together toward a defined goal”. The components of the system are the learners, the instructor,
the instructional materials, and the learning environment. These components interact in order to achieve the
goal. Carey et al. (2005) consider the result of using the systems view of instruction is to see the important
role of all the components in the process.

Carey et al. (2005) present the model that includes ten interconnected boxes and a major line that shows
feedback from the next-to-last box to the earlier boxes. The ten boxes represent sets of teories, procedures,
and techniques employed by the instructional designer to design, develop, evaluate, and revise instruction.
The components of the Systems Approach Model presented by Carey et al. (2005) are: 1) Identify
Instructional Goal(s), 2) Conduct Instructional Analysis, 3) Analyse Learners and Context, 4) Write
Performance Obijectives, 5) Develop Assessment Instruments, 6) Develop Instructional Strategy, 7) Develop
and Select Instructional Materials, 8) Design and Conduct Formative Evaluation of Instruction, 9) Revise
Instruction, and Design and 10) Conducts Summative Evaluation.

These perspectives call for a reflection on how to choose and to use the approaches mentioned.
Regardless of which model is used, this must systematize the activities of the instructional designer and
outline the ways by the procedures set forth in these models favoring the creation of instructional systems.
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Carey et al. (2005, p. 10) considering that “the individual instructor who has day-to-day instructional
responsibilities can use the process to develop only small amounts of written or mediated instruction at any
given time. The process can also be used effectively and efficiently to select from among existing materials
and to design instruction that is not materials based”.

Gagné et al. (1992) initiated an approach to presenting Instructional Design in detail the five major
categories of instructional outcomes — the human capabilities that are learned with the aid of instruction. To
design instruction, one must seek a means of identifyindithgan capabilitieghat lead to the outcomes
called educational goals These five categories of learning outcomes are: Intelectual Skill, Cognitive
Strategy, Verbal Information, Motor Skill and Attitude. In fact, these authors present three functions relevant
to any model of instructional system: “1) identifying the outcomes of the instruction, 2) developing the
instruction, and 3) evaluating the effectiveness of the instruction” (Gagné et al., 1992, p.21).

It is possible to check in Instructional Design approach proposed by Gagné et al. (1992) a formatting
system design and instructional delivery. For this they consider a Systems Approach Model for Designing
Instruction proposed by Dick and Carey in 1990, presenting succinctly the stages of this framework. They
propose in details the phases and activities to another Instructional Design System.

This proposal outlines 14 steps, divided into four sectitBystem Level (1. Analysis of needs, goals and
priorities; 2. Analysis of resources, constraints, and alternate delivery systems, and 3. Determination of scope
and sequence of curriculum and courses; delivery system de€ignjse Level (4. Determine course
structure and sequence; 5. Analysis of course objectitesson Level6. Definition of performance
objectives; 7. Preparing lesson plans (or modules); 8. Developing, selecting materials, media; and 9.
Assessing student performance (performance measuresByasteim Level (10. Teacher preparation; 11.
Formative evaluation; 12. Field testing, revision; 13. Summative evaluation; and 14. Instalation and
diffusion)” (Gagné et al., 1992, p.31).

The approach of Smith and Ragan (1999) describes an important feature of the term Instructional Design,
and this term covers a more extensive system-wide instructional and considers the process of design,
development, implementation, and revision of instruction. In general, the procedural approach by (Smith and
Ragan, 1999, p. 5) is the answer to these three questiohtre are we going@Vhat are the goals of the
instruction?); 2How Will get there{What is the instructional strategies and the instructional medium?); and
3) How will we know when we have arrive@hat should our tests look like? How will we evaluate and
revise the instructional materials?)”.

Smith and Ragan (1999) based on these three questions proposes the answers, considering that these three
questions can be stated as major activities that an instructional designer completes during the design and
development process: 1) Perform and instructional analysis; 2) Develop and instructional strategy; and 3)
Develop and conduct an evaluation. This process model considers three main blocks of activities: 1. Analysis
(Learning context, Learners, Learning task); 2. Strategy (Determine: Organizational strategies, Delivery
strategies, management strategies); and 3. Evaluation (Conduct formative evaluation). Each block generates a
result set for each phase: 1. Analysis (Write test items); 2. Strategy (Write and produce instruction); and 3.
Evaluation (Revise instruction). The result of the Analysis phase is crucial to the step of defining strategies,
ie to the phase of the Strategy and the result allows the initialization of Evaluation phase. The results
obtained in phase three feeds back the model and may be considered as input to the Strategy and Analysis
phases.

West et al. (1991) present an approach of Instructional Design totally related to the cognitive strategies.
For this, considers five steps in Instructional Design: 1. Setting objectives; 2. Preassessment, that is,
determining whether the target students have the prerequisites to benefit from the instruction; 3. Planning
instruction; 4. Trial, that is, presenting the instruction for developmental purposes; and 5. Testing and
evaluation. From this, they describes the nine cognitive strategies: 1. frames type one; 2. frames type two; 3.
chunking; 4. concept mapping; 5. the advance organizer; 6. metaphor; 7. rehearsal; 8. imagery; and 9.
mnemonics. “These are the primary contributions of cognitive science to Instructional Design” (West et al.,
1991, p. 22).

The cognitive strategies are mental activities performed by persons. To West et al. (1991), in Instructional
Design, the designers’ task is to plan the instruction so that the student can use one or more of the cognitive
strategies to learn the material, to actively, mentally process the content. As the designer plans the
instruction, decisions must be made about what strategy or strategies are most appropriate for the content and
for the particular students.
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From these topics, it becomes clear the importance of Instructional Desing in the education process and
the necessity to implement monitoring mechanisms that allow measure the quality of products/services
throughout the entire process, from the drafting process as well as the development and implementation
processes. The concepts of quality and process will be exposed in the next section.

3. QUALITY: CONCEPTSAND RELATIONSWITH E-LEARNING

The above approaches to Instructional Design greatly collaborate in the creation, design of courses either in
conventional educational environments or in environments that use ICT (Information and Communication
Technologies), as in the case of e-learning or distance education.

These approaches can influence quality indicators for educational products developed based on theories
and practices of Instructional Design and this leads to deeper considerations about the quality e-learning. This
issue is better detailed below.

Quality is now an increasing feature observed in many different types of products and services. This
treatment is no different in the educational sector, especially those who consider the ICT (Information and
Communication Technologies) as the main element in the core, be it a product or a service or even a solution
that incorporates both elements.

Rekkedal (2006) mentions that in many areas, contemporary society has recently started to require more
emphasis on quality. This is reflected on the quality model for e-learning presented in this work and on
models, standards, and guides mentioned below developed for this purpose.

Some generic definitions can be considered by several authors on the concept of what is quality.
However, according to Baker et al. (2007), quality is the degree to which an object (process, product, or
service) meets a set of attributes or requirements and, to Humphrey (1989) it is related to compliance with
requirements.

Quality in e-learning or in distance education for Kanwar (2007) involves the establishment of indicators
and devices, well as the infrastructure, resources and practices that consider the current technological
paradigm, linking these relevant issues to students (digital generation), teachers and administrators.

For Valentine (2002), when it comes to e-learning or distance education, some problems regarding this
type of learning can be mapped: quality of instruction, uncertain costs, misuse of technology and the attitudes
of teachers, students and administrators, each of these problems has an effect on the quality of the product.

All these elements that guide the subject of quality lead to a need for quality assurance program so that it
can eliminate redundancies, ambiguities and subjectivities that can be demonstrated in the treatment of this
superlative feature in the educational environment.

To do so, many documents are founded like models, standards or guidelines that can be used to consider
and assess the quality of products/services related to education. Sometimes features are aimed at the
evaluation, audit or certification in order to highlight the quality of such products. Shelton (2011), Rekkedal
(2006), Chao (2010) and Barker (2007) collaborates with some works that express various types of models,
standards and guides that have different goals, whether for use by distance education courses or e-learning.
Some of these documents are: 1) IHEP’s 24 benchmarks for success in internet-based distance education; 2)
CHEA's Accreditation and Quality Assurance Study; 3) EADL/European Association for Distance Learning:
Quality Guide; 4) Canadian Recommended E-learning Guidelines; and 5) ISO/International Organization for
Standardization:; ISO/IEC 19796-1 Standard on Quality for E-learning.

The importance of quality related to educational elements puts the main considerations as: 1) how to plan
and develop such elements and 2) what is the way for guarantee the quality of it.

Considering all educational elements in various areas, whether they are learning objects, the designed
courses, educational centers, all are capable of measuring quality. Often it is measured in a static way,
exclusive of the existing product or service, ie, with mechanisms for audits and certification (or
accreditation).

One of the possible goals to present a continuous and qualitative view, would be to consider quality
aspects throughout the planning, development and operation (or use) of educational elements mentioned
above. With appropriate mechanisms and metrics the qualitative characteristic would be measured at certain
times, for example, in the design phase or development or operation.
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The above models can greatly assist in these activities although sometimes were not created for
continuous use, but ready to be used in the final phases, aiming to determine the quality of the
product/service concluded. To establish these standards in order to be used continuously in the life cycle of
educational product/services or to be used in a specific time, in either case there are some factors to assess the
quality and one of this is the establishment of metrics that can measure the quality of products/services.
According to Rossi and Mustaro (2011), considerations of quality can be accomplished in several ways, but
above all, numerically they can be observed and compared.

In this sense, the metrics in general enables producers and evaluators of a product or service on
determining the qualitative condition of this. The metric has the function of determining value, based on
procedures and activities demonstrated in numbers indices related to product quality and related productivity,
Koscianski and Soares (2006). According to Humphrey (1989), the set of process metrics is essential for
process improvement.

Considering the above, the measurement becomes crucial in the face of qualitative characteristic which
seeks to determine, even for products and related educational services.

4. QUALITY MODEL FOR E-LEARNING CONSIDERING
INSTRUCTIONAL DESIGN

The quality of product/service in education is important especially by the fact that the inclusion of
computational elements are increasingly in education solutions. Taking into account the number of models,
standards or guides, as mentioned in the previous section, which emerged in the last decade to validate the
quality of educational products.

From this analysis, with a formal vision of continuous improvement, there is another proposal to address
the quality for the educational products/services. Presented below, the model considers the qualitative criteria
for the development of an e-learning product/service. The structure of the proposed model and the elements
that compose it and its form of implementation and use are highlighted below.

The model considers three levels in its structure and a set of rules organized into commom entities in each
level. The same can be used in conjunction with other quality models for the development of the same
educational product/service. Figure 1 presents the simplified structure of the model and then are briefly
summarized each of the elements that compose it. This allows to define the concept of each instance of the
elements, how they behave and how they interact.

Global
Level

gt p] | ntermediate ( CEDP. _ .
f Level CEMA "~ GIRL ~_ IR1
: CETE .| GIR2 “+_ IR 2
Sufficient ___--N CETU GIR3 ‘< R3
Levd et CESU GIR4 IR 4
| ceev GIRn IRn

Figurel. Simplified Structure Model (Rossi and Mustaro, 2011, p. 881)

The model was designed so that its implementation is continuous and determines the qualitative criteria of
the product/service throughout the development.

The first element of the model is theve| which determines the degree of adherence to the model, the
degree of compliance with the rules involved in this implementation. There are three levels and is not
possible to reach the third level without going through the second, or the second without going through first.
According to the default settings of the model is guaranteed to all who are in a certain level, have a minimum
of necessary rules implemented. The model’ levels ar&ufficient Level;2. Intermediate Level; and 3.
Global Level.

The second element is tl@ommon Entity (CE}Yhat generally corresponds to the main parts of an
e-learning department. They are defined for damreland it has the rules to be implemented. All levels have
the sixCommon Entities defined for the model.
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The model’ Common Entities are presented as followsDitactic-pedagogical meet the cognitive
processes aimed at learning step and also the elements involved in the Instructional Deigag2ment
considering the management and operation of the produdichnology involves the entire technology
apparatus; 4Tutorial: deals with issues involved in mentoring coursesSpport covers the relevant
support to students; andBvaluation covers topics relevant.

Another element of the model is t@Beoup of Implementation Rules (GIRhis is under th€Es.

Finally, the element that actually describes what should be implementedngplieenentation Rule (IR)

i.e. the rule that must be satisfied to meet the model. This element should describe in detail what should be
implemented and represents the minimum granularity of the model. Each rule must always be associated with
aGroup of Implementation Rulesd is not repeated throughout the model.

In this model theDidactic-Pedagogical Common Entitljas common characteristics derived from
Instructional Design approaches and cognitive processes aimed at learning, presented in section two. It was
based in the theories of Instructional Design and the implications of cognitive processes in Instructional
Design activities, according to West et al. (1991), Gagné et al. (1992), Dick et al. (2005) and Briggs (1977).

Table 1, 2 and 3 show whidBroup of Implementation Rulesd the actuadimplementation Rules that
were defined for theDidactic-Pedagogical Common Entifipr the three levels defined for the model,
accordingly to (Rossi and Mustaro, 2011, p. 882). The same descriptions are included in the five other
common entities to establishing as a quality model as whole for e-learning products.

Table 1. Implementation Rules for CEDP Common Entity Didatic Pedagogical (Sufficient Level)

Group of Implementation Rules Code Implementation Rule
CEDP 1 - Specific objectives IRDP 1.1  Specific objectives should be defined and documented.
IRDP 1.2  The specific objectives should indicate the described
effects on the learning process.
CEDP 2 - Specific objectives —topic  IRDP 2.1  Topics should be defined and documented.
IRDP 2.2 The limits for each topic should be defined and
documented.
IRDP 2.3  Must be registered examples referred to each topic.
CEDP 3 - Specific objectives — types of IRDP 3.1  The main occupation / grade of the learner must be

learners defined and documented.
CEDP 4 - Specific objectives — types of IRDP 4.1 The types of learning (eg conceptual, procedural, and
learning attitudinal) must be defined and documented.

CEDP 5 — Specific objectives — function IRDP 5.1  The functions of the instructions, i.e. the need for this
matter to the learner should be defined and
documented.

CEDP 6 — Content — instructional domain®DP 6.1  The percentage that refered whether the instruction is
intended to bring about changes in thinking, attitudes
and/or skilled performance considering cognitive
ability, affective and psychomotor.

CEDP 7 — Content — instructional contentRDP 7.1 The different types of guidance that will affect student
should be defined and documented.

CEDP 8 — Content — uses of knowledge IRDP 8.1  Should be defined as the explicit and tacit knowledge
will be used.

CEDP 9 — Means of instruction IRDP 9.1 Must be defined from the perspective of the learner,
how will be defined the problems to be used during the
instructional process.

IRDP 9.2  Should be defined the possible courses of methods to
be used during the learning stage, by the instructor and
by the learner.

CEDP 10 - Testing and evaluation IRDP 10.1 Tests should be relevant to the nature of what is being
learned. The types of tests and evaluation should be
defined and documented.

IRDP 10.2 The degree of formality of the tests or evaluations
should be recorded for each test or evaluation set.

88



IADIS International Conference e-Society 2012

Table 2. Implementation Rules for CEDP Common Entity Didatic Pedagogical (Intermediate Level)

Group of Implementation Rules Code Implementation Rule

CEDP 100 — Specific objectives IRDP 100.1 What the learner will be able to perform after
learning should be defined and documented.

IRDP 100.2 The conditions under which the learner must
achieve these experiences should be recorded.

CEDP 101 — Content — uses of knowledge¢RDP 101.1  Should be defined the ways in which the learner
will use the knowledge. (e.g. replicative,
associative, interpretation, application).

IRDP 101.2 The limits for each topic should be defined and
documented.

CEDP 102 — Means of instruction IRDP 102.1 Media that can be used to support the learning
process should be recorded (video, podcasts, texts,
learning objects, serious games, etc.).

CEDP 103 - Testing and evaluation IRDP 103.1 Formative and summative evaluation, for example,
should be defined. Considerations for testing or
evaluation of education improves the acquisition by
the learner should be defined and documented.

Table 3. Implementation Rules for CEDP Common Entity Didatic Pedagogical (Global Level)

Group of Implementation Rules Code Implementation Rule

CEDP 200 — Specific objectives IRDP 200.1 Pre-tests to provide evidence of the level of
learning achieved must be defined and
documented.

CEDP 201 — Means of instruction IRDP 201.1 The types of experience that can be used in the
preliminary inquiry must be defined and
documented.

CEDP 202 — Testing and evaluation IRDP 202.1 Internal or external evaluations can be considered

and documented.

The descriptions of Instructional Design approaches, as well the Implementation Rules proprosed, allow
summarize some common elements that imply in operationalization variables:

« Establishment of mechanisms to make the learning process effective and efficient;

« Concern about the cohesion of the proposal, specifically the objectives, materials, activities and
assessments;

e Structuring strategies/devices to overcome learning problems;

« Definition of roles and organization of team work for the development of the proposal;

* Recognising the special (context, students, media, and modes of delivery).

The operationalization of these requirements might consider the following variables:

e Consider the function of the proposal (which will be used for an instructional design approach and
what is right or what should be combined);

- Establish steps that allow not only the proposal as the phases involved in its development;

« Define the team involved, as well as forms of communication between professionals;

« Adapt strategies for monitoring and measuring results at different keypoints, in addition to
establishing an overall evaluation process.

5. CONCLUSION

The theories and practices of Instructional Design have long collaborated in various sectors of formal
education, either presencial or at a distance, to structuring, development and maintenance of the courses.
These theories have been studied in detail and three of them were highlighted in this article considering its
relevance and use in different educational environments.

The theories presented helped in some depth in the characterization of the model described in the
previous section, focusing on the approach proposed by West et al. (1991) that also includes the concepts of
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cognitive theories for Instructional Design. These elements collaborated to the foundation of one of the
entities that integrate the model proposed. This refers to the didactic-pedagogical entity that belongs to an
educational product as e-learning, or distance education centers.

The proposed model will be able to support their users in the planning and development of education
products/services, according to the levels proposed it should be used continuously to implement the common
rules of the various entities.

Another relevant work to be considered as part of this research is to develop mechanisms that support
quality measurement, and beyond this, an automation tool that allows for customization of the model. With
this kind of system, chief education officer, or even a consultant of e-learning or distance education centers
can simulate different scenarios to define the most appropriate path from the concept of proposal to its
continuos implementation.
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USING WIKIS FOR COLLABORATIVE LEARNING:
CRITICAL EVALUATION AND RECOMMENDATIONS
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Serviceboks, 4604 Kristiansand, Norway

ABSTRACT

Wikis are potentially considered ast ools th at foster col laborative learning and w riting. Yet, th ere still are critical
elements that need to be addressed to promote genuine collaborative writing, such as student resistance against wikis,
limited student contribution to collaborative writing with wiki, or that students are reluctant to use wikis for online course
work. Using MediaWiki as a platform, this work reports on the evaluation of students’ collaborative writing activities by
means of survey questionnaires with open-ended questions, and data logs that are au tomatically generated by wikis as
students pe rform col laborative writing pro jects. The results a re crit ically d iscussed and some recommendati ons are
suggested for collaborative writing with wikis in teacher education.

KEYWORDS

Collaboration, collaborative learning, collaborative writing, cooperation, MediaWiki, wiki

1. INTRODUCTION

A number of studies report on critical elements of col laborative learning, such as student resistance against
wikis, limited student contribution to collaborative writing with wiki, or t hat students are reluctant to use
wikis for online course work (Cole, 2009; Elgort, Smith, and Toland, 2008). Most of these studies are based
on participants’ subjective perceptions by means of survey questionnaires, interviews, and other qualitative
methods. Recently, a growing number of studies have drawn on the log data generated by wikis (Hadjerrouit,
2011; Judd, Kennedy, and Cropper, 2010; Leung and Chu, 2009; Santos, Sabates, Hernandez-Leo, and Blat,
2010). The data log tracks all actions performed by students and stores all previous versions of the wiki. The
data log is of considerable interest to collect statistical data associated with collaborative writing activities.
This paper reports on an initial attempt to evaluate students’ collaborative writing activities using MediaWiki
as a platform. MediaWiki provides functionality to carry out collaborative writing activities and assessment,
e.g. editing content, tracking students’ contributions, comparing the di fferences b etween two versions of a
document i nt he history page of't he w iki. The se features fa cilitate a statistical analysis of students’
collaborative writing activities on the wiki. MediaWiki has also a disc ussion page that supports interaction
and dialogue between students. The work uses both survey questionnaires with open-ended questions and the
data logs of the wikis to e valuate students’ emerging ac tivities ass ociated with c ollaborative writing. The
main goal is to assess: (a) The wo rk distribution and level of contribution among students; (b) The types of
activities tha t students carried o ut; (c) The work intervals an d t he ti ming of ¢ ontribution; a nd ( d) The
students’ pe rceptions o fc ollaborative w riting. T he re sults a ret hen c ritically discussed an d som e
recommendations are suggested for collaborative writing with wikis in teacher education.

2. COLLABORATIVE LEARNING AND WRITING

Collaborative le arning describes a 1 earning process generated by groups of students working as a team to
solve a problem. Co llaborative writ ing is a spec ific fo rm of colla borative learning. It is activity tha t
transforms a text into a collective document by multiple students (Bradley et al, 2010; Chao and Lo, 2009;
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Tal-Elhasid and Meishar-Tal, 2007; Trentin, 2009). Genuine collaborative writing is p rimarily a matter of
modifying and t ransforming a t ext into a co llective document. Students need to co-ordinate their efforts to
produce the document collectively. Beyond the modification of ot hers’ contributions, collaborative writing
also involves providing feedback and suggestions (Bradley et al, 2010). Of particular interest for the quality
of collaborative writing with wikis is peer-assessment (Tal-Elhasid and Meishar-Tal, 2007). The benefits of
collaborative writing are viewed as very positive for the learning process. A ccording to McConnell (2005;
cited in Bradley etal, 20 10), collaborative w riting f osters crit ical thinking. It ¢ nables t he sharing of
information a nd t he a cquisition of communication a nd d iscussion ski lls. It al so offers op portunities to
practice literature review, academic reading, and writing (Kim et al, 2009; Trentin, 2008). Likewise, Yarrow
and Topping (2001) claim that students working collaboratively improved significantly more than those who
wrote alone. T he writing of a collective document ¢ an be a ccomplished c ooperatively or collaboratively.
Cooperation is see nas w ork whe re st udents s plita task ins ubtasks am ong themselves, an d work
independently from ea ch other (Ta-Elhasid and Meishar-Tal, 2007). In contrast, students collaborate when
they work together and co-ordinate their efforts to accomplish a task collectively (Resta and Laferriére, 2007;
Ta-Elhasid a nd Meishar-Tal, 20 07). With o ther w ords, cooperation is de fined by t he division of w ork
between students who are faced with a joint activity, while collaboration involves the “mutual engagement of
participants in a coordinated effort to solve the problem” (Dillenbourg, Baker, Blaye , and Malley, 1996, pp.
190, cited in Judd, Kennedy and Cropper (2010)). More specifically, cooperation “implies either splitting up
the w ork or s olving su btasks i ndividually a nd ¢ ombining t he re sults i nto a final product”. In contrast,
collaboration “mean a coordinated a ttempt to solve and monitor a problem together, with perhaps some
division of la bour on aspects of the problem” (Scanlon, 2000, pp . 46 4-465, cited in Judd, Kennedy and
Cropper, 2010).

3. RESEARCH METHODOLOGY

3.1 Participants

Participants were 10 students enrolled in wiki projects associated with a teacher education course in Web 2.0
technologies o ffered by the faculty o f Te chnology and S cience over a span of 8 w eeks. All participating
students were using wiki for the first time. None of them were involved in wiki projects or had pre-requisite
knowledge in collaborative writing. The teacher divided the students into three groups based on their choice
of the wiki subject. The gr oups w ere the n involved in t hree w ikis a ssociated w ith collaborative writing
projects.

3.2 Wiki Projects

The w ikis w ere de veloped by three tea ms of stu dents in c ollaboration with t he university te acher as

supervisor, on the one hand, and fellow students as peer reviewers, on the other hand. Supervision and peer
review occ urred by means of e-mail, wiki discussion forum, and d uring me etings w ith the teacher. The
students’ contributions to the wiki projects were not assessed individually, but as a group work. The projects
need to be performed in ac cordance with guidelines for writing g ood articles, e diting, style, and use of
references. Students should ac quire b asic kn owledge about wiki functions such as editing and d eveloping
content c ollaboratively, as w ell as d iscussing technical and pe dagogical issues related to the wiki topics
chosen by the students, that is predators, planets, and nutrition and diet. The purpose of the projects was to
present information about the wiki topics in a straightforward manner, without having to spend much time to
find relevant information. The users of the wikis are pupils in lower secondary schools.

3.3 Data Collection and Analysis Methods

Both qualitative and quantitative methods were used to investigate students’ collaborative writing activities
with wikis. Qualitative data collection involved students’ perc eptions of collaborative writing by filling a
survey questionnaire with the following open-ended questions:
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a) I like to comment and edit fellow students' contributions to the wiki. Yes/No. Explain.

b) I like that my contribution to the wiki be edit and commented by other students. Yes/No. Explain.

¢) The quality of collaboration increased with the use of MediaWiki. Yes/No. Explain

d) Describe briefly what you think about the quality and degree of collaboration

e) Do you think that MediaWiki promotes collaboration? Yes /No. Explain

Central element for quantitative data collection and analysis was the data logs generated by the wikis. The
logs pro vided all interactions with the wikis, chronologically listed, displayed date, authors and c hanges
made in the text by means of color coding. The data logs were particularly useful to support data collection
because they kept track of the contributions to the wikis made by each member of the groups. Data analysis
consisted in classifying the information provided by the data logs in three categories:

e Distribution of work and number of contributions (or percentage of edits) made by each student

e Type of activities (or contributions) performed by each student

e Work intervals associated with each group

Once the data were structured according to the three categories, statistics was created to assess students’
collaborative activities. A crucial category in data analysis is the type of activities the students carried out.
Taxonomies for analyzing students’ activities have been reported in the research literature (Leung and Chu,
2009; Meishar-Tal and Gorsky, 2010; Pfeil et al, 2006). The following categories were used:

¢ Modify content

e Add content

e Delete content

e Fix link

e Delete link

o Add link

e Grammuar, style, and spelling

e Formatting

These categories are not equivalent in type and importance in wiki research. Since this work is o riented
towards collaborative writing, it follows that “modify content” and “delete content”, “add content”, as well as
“fix 1ink”, “delete 1ink”, and “add link” need to be prioritized, followed by gram mar/style/spelling an d
formatting. In asserting this, it does not mean that formatting, grammar, style, and spelling are not important
regarding the quality of c ollaborative w riting. It only s tates that ¢ ollaborative w riting is first ofall a
transformation of an initial text into a collective document by modifying, followed by deleting, and adding
content. I n this regard, “modifying c ontent” means re phrasing one’s s entences, and not just c hanging the
structure of the document by adding a subsection.

4. RESULTS

4.1 Distribution of Work and Level of Contribution

Table 1 presents the di stribution of wo rk and the number of co ntributions ma de by each me mber o f the
groups. F or group one the p ercentage o f contributions ranged from 37.23% to 3 0.70%, w hich means the
workload is evenly distributed. Furthermore, one student in group 2 contributed to 46.48%, which is almost
the half of all contributions, and the rest is evenly distributed between the other students. In group 3, student
1 contributed to 46.12% and student 2 to 36.41%. The rest (17.43%) was performed by two students. As for
group 2, the results indicate that the workload of group 3 was not evenly distributed when compared with
group 1, since most of the activities on the wiki were done by one or two students.

Table 1. Distribution of work and number of contributions made by each member of the groups

Group 1 Group 2 Group 3
Student 1 137 (37.23%) 119 (46.48%) 95 (46.12%)
Student 2 118 (32.07%) 74 (28.91%) 75 (36.41%)
Student 3 113 (30.70%) 63 (24.61%) 27 (13.10%)
Student 4 9 (4.37%)
Total 368 (100%) 256 (100%) 206 (100%6)
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This data helps to check who contributed to the wiki, but it does not consider the quality and type of the
contribution. Hence, to a nalyze the degree of ¢ ollaborative writing, it is important to look at the type of
activities done on the wikis.

4.2 Types of Activities

The analysis of the wiki activities shows that the students carried out all editing activities described in the
taxonomy for collaborative writing (add, modify, and delete content; add, fix, and delete link; format, and
grammar/style/spelling) to a certain extent. Table 2 shows all e diting activities for the three groups. The
number of total entries in Table 2 is slightly higher than in Table 1, because a single student contribution may
consist of one or more activities.

Table 2. Types and number of activities carried out by the students

Group 1 Group 2 Group 3 Average
Modify content 55 (11.68%) 31 (8.81%) 5 (1.99%) 7.49%
Delete content 66 (14.01%) 9 (2.56%) 21 (8.33%) 8.30%
Add content 147 (31.21%) 95 (26.99%) 67 (26.59%) 28.27%
Fix link 1 (0.21%) 13 (3.69%) 19 (7.54%) 3.81%
Delete link 15 (3.18%) 5 (1.42%) 1 (0.40%) 1.67%
Add link 36 (7.64%) 96 (27.27%) 46 (18.25%) 17.72%
Grammar/style/spelling 29 (6.16%) 50 (14.20%) 40 (15.87%) 12.08%
Format 122 (25.90%) 53 (15.06%) 53 (21.03%) 20.66%
Total 471 (100%) 352 (100%) 252 (100%) 358 (100%)

Looking at the ty pes of acti vities that the students performed mostly, the following categories can be
distinguished: add content, delete c ontent, format content, and modify content that other students created.
The most frequent activity in group 1 was adding content (31.21%), foll owed by formatting (25.90%),
deleting content (14.01%), and modifying content (11.68%). Otherwise, the other activities were more or less
insignificant. In group 2, the most frequent activity was adding link (27.27%), followed by adding content
(26.99%), formatting (15.06%), and grammar/style/spelling (14.20%). In group 3, the most frequent activity
was adding content (26.59%), followed by formatting (21.03%), and adding link (18.25%).

The distribution of the activities among the groups may be explained by the nature of the wiki topics in
terms of number of links, images, and figures. However, from the perspective of co llaborative writing, the
modification of existing content is an activity that the students did not carry out much as the results clearly
reveal when compared with the number of all activities (11.68% in group 1, 8.81% in group 2, and 1.99% in
group 3; average score 7.49%). From the perspective of adding information to exiting content, the number of
students’ activities was much higher (average score 28.27%), almost four times higher than the one registered
for modifying content. Likewise, formatting was three times higher (20.66%). Also adding link achieved a
higher ave rage score (17.72 %)th anmodi fying co ntent. Even thougha ctivities assoc iated with
grammar/style/spelling (average score 12.08%) are important for the quality of the document, they cannot
directly be ¢ onsidered as genuine collaborative ac tivities, sinc e the se are more related to language issues.
Clearly, it appears that group members mostly worked on individual sections of the wikis.

Even though the workload in group 1 is evenly distributed, the data logs provide clear evidence that the
students tended to focus more on separate parts of the writing task rather than seeing the whole wiki. As a
result, it appears th at students w ere more aptto engage in ¢ ooperation rather than collaboration. Group
members mostly worked on individual sec tions o f the wiki. This re duced their ability to produce s hared
knowledge and collective documents of the wiki topics. There were few occasions when the groups worked
on the same section by revising substantially each other’s work. Clearly, this cannot be considered as true
collaborative writing, since students rarely revised or modified others’ content. Instead, students were more
concerned with adding content, formatting the text, and adding links.

4.3 Timing of Contribution and Work Intervals

The wiki projects were carried out using a rapid prototyping approach to speed up the process of developing
the wikis (Shih, Tseng and Yang, 2008). During the development process, the student groups were supposed
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to cre ate a n umber of prototypes a ssociated w ith ¢ ollective texts thatnee d to be gradually im proved
collaboratively. The st udent groups ha d fo ur d eadlines, one for ea ch im portant p rototype d uring th e
development process. Figure 3 shows the timing of the contributions and work intervals. It appears that two
groups, particularly group 3 and group 2 in lesser degree, worked much as the last deadline approached, and
did n ot follow the schedule assigned throughout the project period as t he i ncreased number of activities
during the last month clearly shows. This reduced the possibility of collaboration further.

Table 3. Timing of contribution and work intervals

Group 1 Group 2 Group 3
March 87 (23.84%) 129 (50.39%) 140 (67.96%)
February 187 (51.83%) 97 (37.89%) 62 (30.10%)
January 91 (24.93%) 30 (11.72%) 4 (1.94%)
Total 365 (100%) 256 (100%) 206 (100%)

4.4 Students’ Perceptions of Collaborative Writing

More details about the students’ collaborative activities were obtained by survey questionnaires with open-
ended questions. Lo oking at the responses, it ap pears that the majority of the students liked to edit each
others’ contributions. In stark contrast, students indicated that collaboration did not increase substantially,
and that collaboration was rat her of av erage qu ality. The ma jority of the students also pointed out t hat
MediaWiki did not au tomatically promote c ollaboration. There are many reasons that may exp lain the se
results. First, the students indicated that oral discussions and o ther com munication channels w ere e qually
important for collaborative work. There were several responses of which the following are representative:

... | think the whole discussion tool was unnecessary. (...). Oral discussions are better alternatives to
online discussion (...). It is also very redundant to engage and comment on the wiki when we more or less
always sit together and work.

... We have not taken advantage of the discussion page. The reason is that we as a group have largely
worked together. It is easier to talk to the person sitting next to you than to write down a message using
MediaWiki.

... How much time is spent online does not need to reflect how the group work has been. | feel that my
group had a very good collaboration, but it does not look like when you look at the discussion page.

Second, the limited capacity of Me diaWiki does not facili tate multipl e-editing, because the tool was
unable to cope with simultaneous editing. Students reported their disappointment:

... It happened to me several times when someone else in the group did something at the same time, edited
and printed the "Save" before me, then | lost everything | had edited, and none of my changes were saved.
(...) The problem is that it does not happen in real time as Google Docs, (...).

Third, students mentioned technical, pedagogical, and social reasons to explain why MediaWiki did not
substantially increase collaboration, or even hindered collaboration:

... I cannot see that the discussion forum of the wiki raises the level of collaboration. It would be the
same quality without.

... MediaWiki has nothing to do with collaboration when we all sit together to work and talk face to face
continuously.

... MediaWiki made us very frustrated, and this forced us to work even more closely than we already did.

... I think that MediaWiki promotes collaboration, but because of the unstable server, we worked together
in ways other than the discussion forum. We used email and Google Talk.

Also lack of familiarity with MediaWiki was an obstacle for increased collaboration:

... It took some time to become familiar with special wiki tags such as tables, links, etc. When this was put
in place, MediaWiki becomes a good tool for collaboration.

Fourth, besides oral discussions, students indicated that they used other online forums:

... Itiis easy to communicate over other types of channels, e.g. IM (Instant Message) and Skype.

...Because there was a lot of down time on the wiki, we were forced to use other forums to collaborate
and edit the material so that we would achieve better consistency.

... Such tasks were more or less accomplished through other forums than online discussions.

Another reason was that collaboration did not happen in real time, and because of connection problems.
Other mentioned the superiority of Google Docs regarding concurrent writing.

... Because it is not effective, and things do not happen in real time, as in Google Docs.
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5. DISCUSSION

The main result of this work is that using MediaWiki to carry out collaborative writing does not guarantee
that students will work together in a co ordinated way to achieve a c ommon goal. Rather, cooperation, by
splitting up the task in subtasks and writing individually to complete the work, still remain the main approach
to writing. A piece of evidence is provided by the data logs, which show that collaborative writing activities
were carried out in a relatively simple and uncritical way. Adding content was the most frequent activity in
group 1 (4 8.98%), fo llowed by form atting (25.9 0%), and de leting content (14.01%). The most freque nt
activity in grou p 2w as adding li nk (27.27%), followed by ad ding content (26.99%), and formatting
(15.06%). The m ost frequent activities in group 3 are similar to those observed in group 1 and 2. Even
though the se a ctivities are a nec essary p art of any w riting process, they can notbe seen as g enuine
collaborative writing. If collaborative w riting is considered as a n a ctivity tha t dee ply a nd su bstantially
transforms an existing text into a c ollective do cument, the resu lts rev eal that the students did not really
engage in collaborative writing, since modifying, rephrasing, and altering others’ contributions, and critically
reflecting on others’ writings were not the most frequent activities. The distribution of work among group 2
and 3 and their level of contribution also confirmed that wiki development was mostly done by one or two
students, except for group 1, where th e w orkload was evenly distributed am ong the students. With the
exception of group 1, the timing and work intervals in group 2 and 3 also show that the most part of the work
was done the month before the delivery of the projects, which is not surprising given the students' tendency
to postpone completing their work until the last minute (Leung and Chu, 2009). The postponement of work
may have undermined collaboration and the students’ opportunities to interact with their peers and members
of other groups. Another piece of evidence is provided by the students’ perceptions of collaborative writing
activities, which indicate that collaboration did not increase substantially, and that collaboration was rather of
average q uality. Man y reasonsm ay explainl ow c ollaboration: te chnical pr oblems, use ofot her
communication channels, oral discussions, and lack of familiarity with wikis. While most technical problems
could easily be solved, p edagogical problems still remain the main factor that may ham per collaborative
writing.

Karasavvidis (2010) su ggests that p oor c ollaboration is to a la rge e xtent de termined by the d ominant
learning paradigm in higher education - the behaviorist learning epistemology. This paradigm is incompatible
with t he s ocio-constructivist e pistemology o f w ikis, w hich pre supposes t hat ¢ ollaboration a nd acti ve
participation are indispensable for learning. As collaboration, critical reflection and discussion are necessary
conditions for using wikis, collaborative writing cannot develop fully, unless the existing paradigm changes
radically. With other words, wikis’ potential capabilities to support collaboration cannot be realized without a
shift fr om be haviorist to socio-constructivist learning. Clearly, collaborative w riting will not w ork fully
unless students ar e ac customed to collaborative learning and practices. It fo llows that students should be
given m ore t ime to e xperiment and familiarize w ith those practices a nd re ceive s upport throughout the
course. A socio-constructivist learning paradigm that fosters collaboration would increase the likelihood of
successful student involvement in collaborative writing with wikis.

6. RECOMMENDATIONS

Some recommendations can be drawn for a successful implementation of wikis as collaborative writing tools
in teacher education. Most of the recommendations rely on a socio-constructivist approach to learning:

1. The first ste p towards a collaborative approach to wikis is t o the acquisition of collaborative skills.
These must be add ressed be fore taking ad vantage of wikis. Su ch sk ills become n ecessary to foster
collaborative learning, which is a prerequisite for collaborative writing. Collaborative learning should not be
restricted to wikis alone but should be possible using any means found useful: allow students come together
to discuss a t opic, especially when the participants have different backgrounds and can add to each other’s
knowledge; re flection thr ough ¢ o-author summ aries of w hat t hey ha ve 1 earned (T etard, P atokorpi, an d
Packalen, 2009).

2. Besides the a cquisition of collaborative sk ills, critical factors of s uccess m ay be the st udents’
preparation, support in collaborative writing, and familiarization activities with wikis (Minocha and Thomas,
2007). Also the close integration be tween the learning tas ks and g oals, w hether and h ow these will be
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assessed individually or in groups, and which assessment items are taken into consideration, may motivate
students to effectively engage in meaningful collaborative writing (Nokelainen, 2006).

3. Motivation is an e ssential c omponent of ¢ ollaborative writing w ith w ikis. The re sults re veal t hat
motivated students edited more content and used more wiki features. Motivation can be achieved in many
ways. First o fall, motivation must be seen in relation to the wiki topic itself, whether it is intrinsically
interesting, highly relevant and me aningful to the student. Motivation can be achieved through wikis that
allow students to take control over their own learning that provides opportunities for high level of activities.
High motivational value can also be a chieved through performance or lear ning goals, such as pas sing the
course (Nokelainen, 2006).

4. Furthermore, the development of wikis needs to be structured so that the students are motivated to take
part in the process of ¢ ollaborative writing. An approach similar to the one developed by Trentin (20 09)
could be used. The approach needs to incorporate some structured stages (Hadjerrouit, 2011). It is ce ntered
on a group of collaborating students, because active participation of group members is given high priority.
Then, the ap proach uses rapid prototyping to produce a number o f prototypes that can be quickly revised
through feedback. Finally, the approach is incremental throughout the whole process, because a number of
revisions are necessary to improve the quality of the wikis through a continuous cycle of gradual refinement.

5. Assessment of t he wiki s pl ays a n important rol e in eval uating the students’ co ntributions. Bo th
quantitative and q ualitative assessm ent may be used. Quantitative assessment may enhance the students’
motivation to pass the course. This method is dependent on the assessment o f students’ contributions by
means of the data log that is generated by wikis, and the way the data are compiled statistically. Quantitative
assessment is not the only way to e valuate students’ contributions. There is a need for o ther a ssessment
forms, since stat istical data alone do not pr ovide a fu ll pic ture of st udents’ con tributions. Q ualitative
assessment forms may be self-assessment or/and peer assessment, on an individual basis or in groups, in line
the philosophy of collaborative learning (Tal-Elhasid and Meisjar-Tal, 2007).

6. Collaborative w riting also needs to benefit from peer re view (Rieber, 20 06). D uring peer rev iew,
students evaluate other students’ wikis to find out if they followed the wiki requirements. Peer review gives
students a possibility to look at the re quirements o nce aga in, because they are assessing w hether ot her
students followed them. As a result, they may be especially careful to reassess their own understanding of the
requirements. In turn, a careful understanding of the requirements may help the students revise their writings
and improve their wiki after the peer review process.

7. Finally, the r ole o fthe teacher c annot be underestimated in c ollaborative w riting by g uiding the
students a nd providing a ppropriate feedback. A s fa cilitator of ¢ ollaborative w riting, t he teacher is not
supposed to restrictively control the learning materials and the writing methods the students prefer to adopt.
Instead, students should feel confident with methods that suit their personal learning style.

7. CONCLUSIONS AND FUTURE WORK

Although the results are limited to the small sample of students in the particular context described in t his
article, the results are in line wit h rese arch work ind icating that wik is alone cannot fos ter col laborative
writing, unless peda gogical factors are taken into account (Carr, Morrison, Cox, and Deacon, 2007; Cole,
2009; El gort, Smi th, an d To land, 20 08; Lund and Smerdal, 200 6). Ba sed on this conclusion, some
implications are drawn for successful collaborative writing with wikis in teacher education. Future research
work will take into consideration these implications to improve collaborative writing with wikis. Future work
will also be undertaken with larger student groups to ensure more reliability and validity of the results.
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ABSTRACT

Academics are charged with continuous curriculum improvement in a move toward more learning-centredness and
authentic assessment. Changes to curriculum are to be informed, in part, by student feedback on assessment, as well as
insights into student learning processes. With delivery of courses to domestic and international cohorts in internal and
external modes, this task is challenging, particularly for large first-year units. This paper presents a curriculum innovation
and renewal involving the group design for a major new collaborative marketing plan assessment in a compulsory first-
year Marketing unit within a Bachelor of Business course. The efficacy of the design is evaluated for 105 external
students in Session 2 in 2011. Three main sets of improvements to eGroup design are identified and implemented in
Session 3 2011 (for 43 external students). The impact of these improvements is also reported. The findings can be used to
inform curriculum renewal toward more experiential learning within external and converged learning contexts.
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1. INTRODUCTION

The assessment reform underway in higher education is increasingly concerned with those features of the
curriculum and teaching that have the most direct impact on learning (Boud D. and Associates, 2010). It calls
for ‘sustainable’ assessment, that is fostering learning throughout life (Boud & Falchikov, 2006) and meeting
the needs of the present without compromising the ability of students to meet their own future learning needs
(Boud, 2000). Sustainable assessment goes hand-in-hand with learner-centredness, which places the learner
and his or her learning at the centre of all instructional practices (in contrast to the traditional teacher-centred
paradigm with its emphasis on transmission of subject content.) Students in a learning-centred paradigm
construct knowledge through gathering and synthesizing information and integrating it with the general skills
of inquiry, communication, critical thinking, problem solving and so on (Huba & Freed, 2000). The learning
theory most consistent with sustainable assessment (or learning-centredness) is constructivism. Constructivist
theory is where the learner constructs knowledge through their own activities building on what they already
know. It is an active process. As new understandings, experiences and information are gained, learning
occurs (Hanson & Sinclar, 2008). A type of constructivism is experiential learning (Dewey, 1938; Kolb,
1984). Experiential learning is consistent with a deep approach to learning, as opposed to surface or strategic
learning approaches (Munn, 2003). As students engage in this deep approach, they begin to relate their
learning to previous learning as well as their own personal experiences, thus continuously building and
strengthening the scaffolding (Biggs, 1994).

Experiential learning projects can foster the development of interpersonal skills through group work
(Burdett, 2003; Kennedy, Lawton, & Walker, 2001; Lang & Dittrich, 1982). Teaching students how to work
collaboratively at undergraduate level is recognised as the single most important factor in ensuring the
development of other, associated graduate skills and abilities, not only at university but also during work
placement and employment (Crebert, Bates, Bell, Patrick, & Cragnolini, 2004). Students develop the
understanding, sensitivity and critical interpersonal skills needed in modern workplaces (Hunter, Vickery, &
Smyth, 2011). While group work is commonly used in teaching, it tends to be underused in sustainable
assessment. This is problematic because assessment occupies such a central position in learning systems.
Described as the de-facto curriculum (Rowntree, 1977), effective assessments provide stimulus for learning
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(Dean & Cowley, 2009; Lizzio & Wilson, 2004) and a means to ensure achievement of intended learning
outcomes (Houghton, 2004). Both are important in the contemporary higher education (HE) sector with its
growing focus on accountability, quality assurance and enhancement (Biggs, Kember, & Leung, 2001). The
need for as well as benefits and drawbacks of collaborative assessment, in particular, at university level have
been widely cited (e.g. Devlin, 2002; Hunter et al., 2011). Less developed are the practical frameworks for
facilitating group work assessment (Brandt, 2011). Two exceptions are the comprehensive online resources
on student assessment provided by University of Technology Sydney (UTS) (2010) and a guide by Devlin
(2002) to assessing group work, though these both focus on the face-to-face, not virtual environment.

Despite the general merits of group work, the call for more group work in marketing education (Fontczak,
1998) and the significance of assessing group work, only half of first-year marketing subjects offered at
Australian universities assess student learning in collaborations (von der Heidt, 2010). Further, even though
the take-up of virtual learning environments at universities (e.g. Learning Management Systems (LMS), such
as Blackboard) is growing, most collaborative learning occurs face-to-face between on-campus students.
Students studying by distance, who rely almost exclusively on information technologies, such as Blackboard,
Elluminate Live (EL), a virtual classroom, and Wikis to facilitate interpersonal communication, are rarely
given the opportunity to work together on major assessable projects through virtual teams or eGroups. A
virtual team —whether comprised of students or employees - is defined as a group of geographically and/or
organisationally dispersed coworkers assembled using a combination of information and communications
technologies for accomplishing an organisational task (Malhotra, Majchrzak, & Rosen, 2007; Townsend,
DeMarie, & Hendrickson, 1996). The drawbacks faced by a virtual team, such as ineffective communication,
difficulty in supervision and monitoring and the need for virtual work skills (Kuruppuarachchi, 2009) may
limit the take-up of eGroups for assessment purposes in marketing education.

This paper presents a new curriculum design for eGroups in first-year external business students’
marketing studies. Selected outcomes from implementing the design during the first offering in Session 2
2011 are described and provide the foundation for evaluating the effectiveness of the initiative. Some
suggested improvements to the assessment design for the next offering (in Session 3) are outlined and interim
results provided. Procedures to facilitate group work in the online environment are highlighted.

2. DESIGNING THE EGROUP ASSESSMENT

As the study of marketing is important for all business students, Marketing Principles is a designated first-
year core subject within the Bachelor of Business at SCU. The learners are diverse: Every year around 450
students from Australia and internationally (China and Papua New Guinea) complete this unit.
Approximately 150 of these students are enrolled in distance mode (in Australia), with a high proportion
working full-time. External students do not receive any face-to-face instruction and rely fully on technology
to facilitate their learning. The assessment to which group work relates is a project in the form of a two-part
collaborative marketing plan (Assignment 2) introduced in Session 2 2011 and weighted at 50%. Experiential
learning is facilitated as students integrate learning from all 12 topics covered during the 14-week session.
The project contains choice, moderate risk and high levels of collaboration to promote learning and as a
means to achieve more employable graduates. The assignment is carefully scaffolded to anticipate needs of
students struggling with the new approaches (major assessable group work and real-life marketing planning).

2.1 EGroup Design

The introduction of Assignment 2 to students in the Unit Information Guide (UIG) explains each aspect of
group work pertaining to the assignment as per Devlin’s (2002) and UTS’ (2010) guidelines. This includes
rationale for group work, group size, group tasks, group formation, getting started and managing the group,
monitoring group work, managing risks of group work, collecting and writing-up group data, submitting
group reports, assessment of group work and access to group work resources. Some highlights of the group
instructions for external students are provided below.

2.1.1 Group Formation

Groups of three to four students are formed early in the teaching session using a technique called ‘selective
appointment’, one of four techniques described by in the UTS (2010) guidelines. Homogenous groups are
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formed on the assumption that groups work better when the members have more in comnpoimarie

shared criterion is each student’s grade expectation (High Distinction/Distinction, Credit or Pass) for the unit.
This serves as an indicator of the amount of effort students are likely to invest in this assignment. According
to UTS (2010), there are many advantages associated with this mark aspiration appointment system: (1)
Students have some choice in the formation process, (2) high achieving students do not feel as though their
marks will be dragged down by students aiming for a pass, (3) students with lower mark aspirations do not
feel the pressure to have to perform and (4) it is relatively easy to administeseddralaryshared criteria

used for eGroup formation is residential location of student. This gives students in an eGroup the opportunity
to meet if in proximity. While for internal students the groups are formed in-class, external students provide
their responses to the group forming questions in a special quiz set-up on the Blackboard. This data is
downloadable to a spreadsheet and can be used to appropriately assign students to groups.

2.1.2 Getting started and managing the Group

Effective groups generally have regular and productive meetings, that is members get sygetir@nously

— whether face-to-face or virtual (phone, skype, wiki, Elluminate Live). The initial start-up (or kick-off)
meeting is particularly important, as it sets the ground rules and goals - a team charter - for the group. Once
this is accomplishedasynchronougnon-timebound) communication within the group works sufficiently

well, especially for external students. Once the groups are finalised (just after census date in Week 3; final
date for withdrawal without fail), students are asked to make contact with group members through their
group wiki (or in-class) to establish a start-up meeting. At the first-meeting (by Week 4) students are
recommended to undertake the following two exercises in their group - both available on the unit Blackboard
Group work resources’Getting to know you” group exercise(an easy way to learn more about fellow

group members) andléam charter exercisgseek agreement on name of group, meeting methods and
times, procedures for poor contribution from other students, decision making processes and, importantly,
goals). Further, to ensure that equal status of group members is maintained, students are urged to adopt a
rotating role structure. The means that the common team roles are randomly assigned in the first meeting and
then rotated on a regular badiacilitator (chairs the meeting)lime keepe(keeps the meeting to time),
Recorder/note takeftakes the minutes of the meetinBgvil advocatgcritically examines the ideas of the

group members and tries to avoid ‘group think’ emerging within the grdeamn playergsupport the other

roles through active promotion). As the group gets underway, other useful tools are available on the unit
Blackboard Group work resourceSieam meeting report- a basic action plan (What to be done? By
whom? By when?). This helps the group stay on track. It can easily be placed on the group Wi&aand

review exercise’ -a tool to rate a group’s strengths and weaknesses.

2.1.3 Monitoring the eGroup

Each group is essentially self-regulating. This means that the group is responsible for managing its own
meetings and achieving its goals. To help monitor progress, a different member from each group is asked to
give a verbal progress report at an Elluminate Live sessions on a weekly or fortnightly basis. Regular verbal
reporting is beneficial because it holds members accountable, allows each member to gain experience with
making presentations, keeps communication channels open in the group (between members) and helps
groups compare their progress to other groups.

2.1.4 Managing risks of eGroup Problems

Students may face a number of risks by working in a group, e.g. social loafing, dominating members and
conflict. This is a true reflection of a workplace environment where people must work together. The
instructions and resources provided are designed to help students take responsibility for making their group
work. Students who feel their group is not managing these risks sufficiently well by itself, may contact their
tutor for assistance. They are requested to provide the tutor with completed copies of the above-mentioned
forms to demonstrate that the group has already taken all possible steps to address the issue(s): Students are
reminded that if their group chooses to separate, the team work component of the mark is deducted.

2.1.5 Collecting and writing-up eGroup Data

To facilitate the collection and writing-up of data within each group, a wiki for each group is established
once group membership has been finalised. Individual students can make own contributions and edit other

101



ISBN: 978-972-8939-67-0 © 2012 IADIS

group members’ work on the group wiki. The wiki page can be used to draft the content of Parts A and B and
to post the various team exercises mentioned above to your group wiki. Use of the groupoptikinial

Parts A and B of Assignment 2 are submitted online by one member of the group to the Blackboard site using
the text matching software ‘Turnitin’.

2.1.6 Assessment of eGroup Work

Group members receive the group mark for assessment purposes, whereby peer assessment is used to
moderate the mark. Students are asked to indicate — for each group member — whether the contribution to
group work was more than, less than or equal to ‘fair share’. To do this, students individually complete a
confidential “Peer assessment of group contribution” form for Assignment 2 Parts A and B and submit
online. If no forms are submitted, a ‘fair share’ contribution by all students is assumed.

3. EVALUATING THE EGROUP ASSESSMENT — FINDINGS SESSION 2

Because it is a major assessment innovation in the curriculum, the effectiveness of the group-worked project
needs to be monitored and evaluated, as suggested in the higher education literature (Biggs et al., 2001;
Dunn, Morgan, O'Reilly, & Parry, 2004). A first evaluation of the group work procedures was undertaken
after completion of Session 2 2011 to inform improvements to be undertaken in Session 3 2011. Three main
data sources were used for assessment evaluation: (1) The new curriculum (as per the UIG) was previewed
and critiqued by peers from teaching and learning and within the marketing discipline prior to
implementation. Input from the five academics on the teaching team was sought throughout the teaching
period regarding what worked, what did not work and how to improve. (2) Formal and informal student
feedback was evaluated to inform the new curriculum (e.g. von der Heidt & Ponirin, 2011) and has been used
to determine further curriculum improvements. (3) Throughout Session 2, the effectiveness with which the
new curriculum was implemented was carefully observed. For instance, all assessments for each Session 2
student cohort were moderated (sampled) to identify, where possible, and correct issues.

The quantitative results for Session 2 are presented in Table 1. In brief, of the 105 post-census date
students, 81 (77%) passed the subject, achieving an average of 35.91 (credit grade) in the 50% eGroup
assignment. To assess the extent to which eGroup helped with learning, students were asked to rate group
work in terms of challenging them to do their best work. On a 5-point scale (1 = not at all; 5 = extremely so),
the mean score for 36 Session 2 external students (43% response rate) was 3.39 (67.8%). This compares
favourably with the impact of online quizzes on learning, which scored 3.22 (64.4%), but less so with the
impact of the marketing plan tasks on learning (3.91; 78.3%). These results indicate that the majority of
students are satisfied with the eGroup design. Some typical external student comments in a reflective exercise
on the eGroup experience in Session 2 were:

“One member of our group initially appeared shy and unmotivated in our live online chats through
Elluminate Live. | tried to motivate her through encouragement, asking ‘do you have any questions?’. This
didn’t work as she would answer ‘No’. So | changed my tactic and started asking open-ended questions. This
encouraged her to talk and motivated her to participate more. This was a skill | learned by doing this task,
and | feel it will benefit me in my professional cateémember of eGroup 17)

“Having never really worked in a group situation such as this, | feel my ability to work with others and
contribute to the assignment equally was something that was enhanced by this process. Having the support
and diversity of a group is something | felt really worked and enhanced the all round appeal of this
assignment (member of eGroup 21)

“I find watching the self worth and esteem grow in a group that receives acknowledgement and gratitude
for their efforts from the group very personally gratifyihn@member of eGroup 24)

“We had a really good mix of group members with different skills that we all contributed evenly and on
time” (member of eGroup 25)

However, discussions with tutors at team debrief sessions and student feedback obtained through surveys
in Session 2 2011 indicated that the group work aspect of Assignment 2A and B also had some problematic
aspects: (1) For Students, time commitments for higher grade aspirations used to determine group
membership were not always fully understood. Attrition of group members meant that some groups had
fewer than three members. Approximately one-third of eGroups were affected by students withdrawing from
the unit. Further, the relative contributions by students were not always properly indicated on peer
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assessment form. (2) For markers, coordination between externals student markers was not always smooth.
The group work criterion on the rubric was sometimes interpreted differently. Finally, peer assessment
feedback form was not always accounted for.

4. CHANGES FOR SESSION 3

Session 3 2011, which follows immediately from Session 2 2011, presented the first opportunity to address
the group work issues identified in Session 2. As only external students are permitted to study in Session 3,
collaboration was by way of eGroups only. This section discusses each of the three main changes to eGroups
undertaken in Session 3 based on the feedback from Session 2.

4.1 Improve Group Formation and Stability

Three interventions were designed to address the major Session 2 issue with group work — appropriate
forming of groups and maintaining group membership. This was patrticularly problematic for the eGroups,
i.e. for collaborating external students.

4.1.1 Increase Number of Students with Appropriate Grade Aspiration

This change relates to the formation of groups using the selective appointment technique. To help students
determine a more realistic grade aspiration, explicit guidelines were added on the appropriate amount of time
to spend on the group assessment task per week for each of the five grade levels. The question students had
to answer (using the ‘test’ function in Blackboard) was worded as follgwsch grade will you work

toward achieving in this unit? Please be realistic, i.e. keep in mind your other work, study and family
commitments and your need for R&R. As a guide, to achieve: a HD, you will need to spend 4+ hours per
week on Ass2 and group work; a D, 3-4 hours per week; a C, 2-3 hours per week; a P, 1-2 hours per week;
Fail, 0-1 hours per week.

Further, to increase the response rate to the two group formation questions, more email reminders were
sent to students. These two initiatives resulted in a 15% increase in the response rate to group formation
questions: S3: 75% (42 of 56 enrolled at the time); S2: 65% (85 of 130 enrolled at the time). This permitted a
more informed allocation of students to groups, i.e. grouping of students with similar task commitment for
group list based on data from the group formation questions. This, in turn, led to more stable groups: Based
on S2 data, groups in which students indicated grade aspiration, the attrition rates were lower and
performance was higher.

4.1.2 Reduce Student Attrition in the Group

To address the problem of student attrition within Assignment 2 groups, students were regularly reminded (in
EL lectures, per Blackboard announcement and per emails) to carefully consider their commitment to the unit
by census date (date before which withdrawal is without penalty). Unlike Session 2, groups were finalised
after census date to ensure maximum stability of group membership. To encourage fast and committed group
work, all groups were advised immediately after census date to make contact with their fellow group
members. A detailed “Welcome to your Assignment 2 group” email was sent to all students advising on how

to get started in their group, how to work online in their group and providing the Assignment 2 due dates. In
addition to the group wikis set-up in Session 2, another Session 3 initiative and related project activity was to
also set-up student group pages, which enable file exchange, discussion boards and emails between members
within a group. As evident in Table 1, these measures have helped to reduce attrition and fail rates in S3.

4.2 Improve Student Compliance with intended use of the Peer Evaluation
Form

To help ensure that students properly complete the peer assessment form, the form was revised to address the
problems, such as over-rating themselves. Also, the term ‘peer assessment’ led some students to confuse this
piece with the actual Assignment 2A&B assessment, causing mix-ups with the assignment upload. Hence,
the following changes were undertaken: (1) An ideal rating column was inserted showing that, ideally, each
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group member should be rated as a ‘3’ = fair share contribution; (2) The name of the form (as well as
Assignment content area and Grade Centre columns) was changed to ‘Peer rating’. Initial feedback from
tutors suggests that these changes help clarify the use of the forms to students and, hence, achieve higher
levels of compliance.

4.3 Improve Quality, Consistency and Speed of Marking Group-Worked
Assignments

In addition to the interventions to improve student group performance, the managing and marking of the
eGroups required attention. Accordingly, three initiatives were introduced in Session 3.

4.3.1 Increase Uptake by Markers in Rubric re Peer Ratings of Group Work

To ensure that markers view and take into account the group members’ peer ratings in the analytic rubric
(Excel file) for each part of Assignment 2 (A&B), a reminder note was added to the ‘Assessor’'s comments’.
Before clearing the cell and adding their comments, the markers are prompted to ensure that they have
checked one of the three possible ratings for the criterion ‘Professionalism: Individual peer rating of group
contribution’ in the rubric:

(a) Peer ratings not receive® no moderation of marks required unless others’ peer ratings show
otherwise

(b) Peer ratings received; all group members contributed f@riyo moderation

(c) Peer ratings received; NOT all group members contributing fa¥lymoderation required (25%
increments).

To ensure markers’ consistency in applying adjustments in case (c), the value of increments to be added
or deducted for each greater or lesser level in share of contribution was specified on the rubric. (For instance,
if two group members rated a third member as contriblgissthan fair share to the assignment, 25% of the
group mark would be deducted from that member’s mark. If two group members agreed that a third member
contributedmorethan fair share, that member would received 25% on top of the group mark.) This procedure
had previously been discussed with markers in a meeting, but was not consistency followed. In line with
ALTC research fellow, Beverly Oliver (2011), each rubric’'s standard descriptors was adapted to better
indicate to student the standard achieved for each assessment criteria, e.g. “acceptable-developing” instead of
“Pass” and “proficient” instead of “Credit”..

4.3.2 Consistent Evaluation of the Team Criterion in Rubric

A further improvement to the analytic rubric for Assignment 2 (A&B) was to clarify the expected standards

of teamwork performance. Previously, some markers were unsure as to what qualified as evidence of
teamwork and whether to apply the teamwork mark to the group or to individuals. The rubric now specifies
that evidence of organised teamwork may be presented in the assignment (e.g. group charter, minutes of
group meetings), in-class, in group wikis or group pages. The UIG and the rubric indicate that the mark
awarded is for the group, unless moderated on the basis of peer assessment. The S3 markers were reminded
that individual marks for teamwork defeat the purpose of fostering teamwork and should be not awarded.

4.3.3 Accelerated and Error-Free marking through Advanced Group Management

In addition to setting-up group wikis and group pages in Blackboard, in S3 — for the first time — each group
was linked to the Grade Centre using ‘Smart Views’. Markers and tutors can now readily identify, manage
and mark students within a given group. This speeds up marking significantly and allows markers to readily
cross-reference students marks’ and peer ratings, thus reducing errors. Feedback from both tutors on this
initiative has been very positive.

As shown in Table 1, the changes to eGroup procedures in Session 3 appear to have had an impact in
terms of reduced student attrition and failure and more favourable student attitudes toward the value of
collaborative learning, whereby the average performance of completed projects has remained stable (ca. 36
out of 50%).
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Table 1. Comparison of Session 2 and 3 data

Session 2 | Session 3
Passed 81 (77%) 36 (84%)
Students Failed 24 (23%) | 7(16%)
ber of Passed students 30 15
Number of groups Failed/withdrawn post census 16 5
eGroup average score (out of 50%) for passed students 35.91 35.87
eGroup score standard deviation 6.05 5.92
Average no. of students per group 2.7 2.4
Group work challenged me to do my best work 3.39 4.71
More able to motivate and manage groups (1=not at all; 5 — extremely so) 3.31 4.43
Better able to manage projects 3.26 4.43

5. DISCUSSION AND CONCLUSION

This paper outlined a scholarly approach for evaluating and further improving a curriculum innovation in
sustainable assessment, namely the eGroup aspects of a major collaborative marketing plan assessment. It is
in line with calls for us to become better teachers by endeavouring to become more critically and more deeply
reflective (Brookfield, 1995). Through a process of ‘reasoned confrontation’ (Reynolds, 1998), the group
work component of this learning and assessment task was systematically and iteratively scrutinized. The
process for doing so was outlined here in an attempt to model an evidence-based approach to our teaching.
Feedback from expert teaching and learning instructors, as well as peers and students was canvassed and is
accounted for. The result of such an exercise is that we are in a better position to understand our assessment
rationale and to devise appropriate procedures to ensure assessment works as intended.

The findings presented in this paper show that assessable eGroups play an important role in the
curriculum. Students who genuinely engage with the group tasks can perform well. Learning management
systems, such as Blackboard, and applications, such as wikis and Elluminate Live, can be used to facilitate
group formation, management and assessment. This means that external students do not need to be excluded
from collaborative assessment, and an aligned curriculum can really be achieved in a converged or blended
learning context. While group work adds complexity to the task for both staff and students, it can be
effectively designed and implemented, as was detailled in this paper. The pay-off in terms of developing
professional collaborative skills critical to success in business (Australian Business Deans Council, 2011) is
indisputable.

In the case of Marketing Principles, clearly, the impact of group work improvements implemented during
the course of S3 2011 needs to be further monitored. Maintaining the momentum with regard to continuous
improvement is important, so that the educational experience is as effective, authentic and contemporary as
possible. 2012 will still be about consolidating and refining the new assessment regime introduced in S2
2011 to smooth out any problems. For instance, monitoring and reporting using existing LMS features is
cumbersome, especially for large, diverse cohorts and multiple markers, and ‘workarounds’ still need to be
developed. As the academic team becomes more comfortable with the collaborative experiential Assignment
2, further innovation to build graduate capabilities (Oliver, 2011) may be considered in 2013. Possibilities
might include more collaborative teaching, incorporating an e-portfolio approach, self-assessment, more peer
assessment and, possibly, some cross-unit assessment (e.g. group work in first-year Management and first-
year Marketing). ldeally, group work skills should be developed throughout a course or program to give
students ample opportunity and time to practice.
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ABSTRACT

The reformation of the higher education system in South Africa resulted in the merging of several universities with a
large number of students at the postgraduate level. Tshwane University of Technology, like other South African
universities has varied learning sites in different geographical locations. Interaction between postgraduate students and
their supervisors or subject instructors is often limited and confined to formal spaces and time. This then means that
students tend not to have the necessary platform to address their on-demand learning problems or challenges, as they
move away from university formal spaces. The limited and inconsistent learning support hinders a smooth learning
experience, often leading to delayed or incomplete learning tasks, including research works. The alternative for students
is then to seek support from knowledgeable peers, who are often dispersed in varied geographical locations. This paper
argued that an e-Collaboration environment may provide the just-in-time learning support needed by postgraduate
students. The educational challenges faced by students may be alleviated if a correct platform is provided for them to be
able to consult with each other or their instructors. To this point, the paper sought to analyse how awareness of social
presence may help address the challenges by facilitating e-Collaboration.

KEYWORDS

Awareness, Context, Social presence, e-Collaboration, Postgraduate students

1. INTRODUCTION

Students use the awareness of social presence, while in different contexts, for learning and knowledge
transformation (Kekwaletswe, 2007). With relevance to this paper, majority of postgraduate students do not
reside on campus while others are situated in other countries and continents. Currently, learning activities at
the postgraduate level are often confined to particular places resulting into challenges regarding accessing
knowledgeable peers and choosing the right time to collaborate with each other. Therefore, it is important for
students to be aware of the affective, interactive and cohesive indicators as they use web-based tools for
effective e-Collaboration among them. Additionally, the fact that students are not aware of knowledgeable
peers calls for social presence and context awareness in their collaboration activities. Thus, their sense of
belonging and communities should be created; focusing on similar or relevant interests and inquiries among
the students (Seaba and Kekwaletswe, 2011).

Student-to-student interaction and collaboration are afforded by social presence since these activities
involve group work, group discussions, brainstorming, group assignments, group projects, and online group
debates. In collaborative learning activities, social presence eliminates the students’ full dependence on the
instructors (Whiteman, 2002) by allowing continued mediated social interaction among students; coupled
with the expression of emotions and cohesiveness expressed in a number of ways, including the use of
emoticons, humor, and self-disclosukaiehn (1993) noted that text-based, asynchronous interactions use
unconventional symbolic representations such as emoticons to facilitate the way people express themselves
when interacting online.

This paper reports on a study conducted to analyse social presence in e-Collaboration of postgraduate
students. The objective of the paper is to determine how awareness of social presence affects e-Collaboration
of postgraduate students; and subsequently conceptualise a social presence based e-Collaboration framework.
The following research questions drove the stutlyhow does social presence awareness affect e-
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Collaboration of postgraduate students? 2. how can a social presence based framework be conceptualised to
facilitate e-Collaboration? E-collaboration activities at the postgraduate level were studied and analysed
using social presence indicators with the focus on how students collaborate using web-based tools; and how
aware they are about each other’'s presence. Majority of research studies on e-Collaboration focus on the
elements of e-Collaboration, factors that influence e-Collaboration while other studies are concerned with the
development of e-Collaboration frameworks. This paper extended the existing body of knowledge by
providing insight into the link between e-Collaboration and social presence. Social presence has in previous
studies been associated with Web-based learning. In this paper, awareness of social presence was the premise
for e-Collaboration among postgraduate students.

2. SURVEY OF LITERATURE AND THE THEORETICAL
FRAMEWORK

2.1 E-collaboration in Higher Education

The term e-Collaboration is increasingly being used to refer to collaboration activities made possible by the
use of information and communication technology (Weiseith et al., 2006).. E-collaboration is the purposeful
application of collaboration technologies to support groups in the creation of shared knowledge toward
collaborative effects (Munkvold, 2005). As emphasised by Anaya and Boticario (2011), new information and
communication technologies have strengthened the application of collaboration as a learning strategy.
Therefore, e-Collaboration is applicable in the different contexts, including the higher education context.

According to Kock and Nosek (2005), the earliest articles on e-Collaboration dated back to the 1990s.
However, research on e-Collaboration has a long history, possibly started in the late 1970s. Among
multifarious related research studies is that of Computer Supported Collaborative Work (CSCW), which was
also conducted in the 1970s, followed by a conference in the early 1980s considered as the foremost meeting
point for CSCW researchers. CSCW research brought technological solutions to e-Collaboration problems to
the forefront.

Another e-Collaboration research (Kock and Nosek, 2005) targeted a group of technologies namely Griup
Decision Support Systems (GDSSs) which has grown over the years to become the main area of research in
information systems. The advent of the Internet brought in researchers from different disciplines and areas of
investigation into the realm of e-Collaboration research. Among those disciplines are human resources
management, accounting, marketing, clinical psychology, economics and education. This has led to the
development of many communities such as communities of inquiry dedicated to addressing issues in
connection with e-Collaboration research. Another trend is the integration of communities with the intention
of bringing together scholars through the identification of diverse issues required for e-Collaboration research
to occur (bid,2005). E-collaboration is ndimited to supported cooperative work or computer mediated
communication, because in addition to computers, other existing electronic technologies support
collaboration among individualgho work together towards a common goal.

Collaboration in the learning context is carried out by small interactive groups; thus, effective learning is
made possible when students work in groups, express their thoughts and collaborate to establish group-based
solutions to different problems. Furthermore, student-to-student collaboration helps students to achieve
higher levels of academic objectives (Andreas et al., 2010).

2.2 Computer-supported Collaborative Learning (CSCL)

CSCL research has three categories namely: distance education, information retrieval and information
sharing (Andreas et al., 2010). Therefore, collaboration of students in geographically dispersed locations is
supported by cCSCL.

CSCL has been recognized as a major research field over the years. Most importantly, participants do not
work in isolation using digitized materials and technologies; rather, they embark on social interactions,
knowledge co-construction and communication. Another activity involved is the posting of ideas and
comments while working within the CSCL environment for the generation of questions and revision of ideas
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to advance knowledge within the community Chan and Chan (2011). Specifically, the collaboration element
distinguishes CSCL from the broad e-Learning practices (Stahl et al., 2006).

2.3 Learning Conceptsthat Support e-Collaboration

2.3.1 E-research

E-research is applied in many different disciplines and uses tools for improving human interaction and
support collaborative activities (Maeder, 2008). E-Research allows for wider participation in cutting-edge
research projects (Voss et al., 2009). A study conducted by Lariviere (2006) showed that academic practices,
specifically research practices, have become more collaborative over time. Melin (2000) emphasized that
collaboration in research results into more collaborative work, higher level of knowledge, expertise and
quality of research. Other advantages of collaboration in research include “higher motivation, potentially
higher efficiency and effectiveness, greater productivity, a higher quality of output due to peer reviewing of
co-authored work” (Duque et al., 2005).

Research collaborations are based on sharing of resources. Furthermore, in other situations, it is
impossible to accomplish the objective without collaboration when the required knowledge spans multiple
fields. In the higher education field, the importance of collaboration is recognized in a number of publications
when researchers or postgraduate students write research papers together. Their research findings show that
collaboration improves learning, and that it is a main factor in academic achievement (Borgman, 2006).

E-research is another form of collaboration (also referred to as e-Collaboration) and facilitates
collaboration through the access to content, tools, and services in distributed locations. Borgman (2006)‘s
research findings pointed out that “research specialties that are more collaborative and make more use of
instrumentation are more likely to use e-Research technologies”. Additionally, researchers who collaborate
tend to have the same disciplinary knowledge and skills due to the fact that research is more collaborative
and not a solo activityilfid, 2006).

2.3.2 Social Constructivism

According to Lou and Macgregor (2004) social constructivist viewpoints have contributed to the reshaping of
social aspects of learning enhanced by technology (Koschmann, 1996). Instruction can be improved by
making a shift from lecturer-centered to student-centered social-constructivist paradigm where students are
encouraged to work collaboratively with their peers in both face-to-face and online environments (Institute
for Higher Education Policy, 2000).

Student-centered pedagogical approaches are gaining momentum in higher education. An essential
principle is the establishment of a problem and the opportunities given to students to progressively analyse
the problem from different perspectives collaboratively as a group (Poell, 1998).

Collaborative learning is highly essential in cases where students have to work on academic activities in
the form of groups. In this context, from a social constructivist perspective, students with varying levels of
knowledge collaborate and work together in small groups towards a shared goal (Salomon, 1993),
motivatingstudents to direct their learning activities (Harrison & Stephen, 1996). Several meta-analyses of
small-group collaborative learning research indicate that students who form part of collaborative groups
possess the necessary collaboration skills including interpersonal, group management and inquiry skills
(Lou et al ., 2001).

2.4 Theor etical Framework

2.4.1 Social Presence

Presence can be grouped into two broad types: social and physical presence. The physical type of presence
refers to interactions in a physical location in which the medium of interaction seems to be invisible. On the
other hand, the social type refers to communicating with someone, coupled with the implication that the
medium seems to be transformed into a social entity. These types of presence are not established based on the
same experiences and the same characteristics of communication. One can possibly experience physical
presence without any level of social presence, and on the contrary one can experience social presence without
physical presence. This can be referred to as virtual social presence Rogers and Lea, 2005).
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It is argued that distinguishing the physical from the social presence enables “a reconceptualization of
social presence that has significant consequences for the representation of groups in computer mediated or
virtual environments” (Short et.all976). One of the most effective theories revolving around presence was
the social presence model established by the Communication Studies Group at University College in London
(ibid.,1976) which is defined as the degree at which the medium allows interpersonal contact and is closely
linked to intimacy and immediacy. In this paper, social presence is defined differently as: “the sense of being
with others” (Heeter, 1992), “level of awareness of the co-presence of another human”, the “feeling that one
has some level of access or insight into the other’s intentional, cognitive, or affective states" (Biocca &
Nowak, 2001).

Social presence consists of and is dependent on certain indicators including, cohesive, affective and
interactive; these indicators afford the social presence needed among people who are embarking on
collaborative projects (Boston et al., 2009). Eggins and Slade (1997) noted that responses are advantageous
in a conversation: they establish sense of community, express the willingness to interact, help and increase
interactions. In addition, responses indicate acceptance of the initiator; they build and sustain relationships,
express willingness to mutual and interpersonal support and also serves as an encouragement to interact with
peers. Interpersonal needs such as affiliation and self-esteem can be satisfied only through interaction with
peers. However, reinforcement facilitates the establishment of interpersonal interaction. In turn,
reinforcement in a text-based interaction is communicated through compliments, acknowledgements and
expressing appreciation (Rourke, 2001).

The cohesive social presence indicator is concerned with building and maintaining commitment in a
group. It is defined byphaticseommunication used to share feelings instead of communicating information
or ideas. Bussman (1998) mentioned that phatics include informal conversations or “communicative acts
such as formal inquiries about one’s health, remarks about the weather, or comments about trivial matters”.
Vocatives: addressing peers by names; is an important expression of group cohesion. In support of this,
Eggins and Slade (1997) noted that the use of vocatives ensure that social presence exists; vocatives indicate
an establishment of closer relationships among peers. Inclusive pronouns indicate a feeling of togetherness
(Sanders and Wiseman, 1990).

2.4.2 Social Presencein a Collaborative Setting

The main goal for establishing social presence in the e-learning environment is to create a level of comfort in
which people feel relaxed and free around their peers (Whiteman, 2002). In other words, the absence of
social presence decreases the amount of knowledge that could be shared as well as the personal relationship
among group members. In supportibid, 2002), social presence is enhanced when groups of students work

in an online environment (Yoon, 2003). Additionally, Short et al., (1976) stated that interactions are socially
meaningful when there is evidence of the other person’s presence; this indicates the importance of virtual
social presence in an e-Collaboration environment.

Stacey (2002) mentioned that online collaborative learning of students highlighted the importance of
interactive online group discussions for the understanding and interpretation of different concepts. Through
collaborative group interactions, students communicate different perspectives, discuss ideas and receive
responses from peers. The mutual understandings are developed through verbal interactions. When students
are able to project themselves into an online textual environment with little visual contact, online learning is
effectively facilitated ipid, 2002). According to Aragon (2003), recent research acknowledges the fact that
social presence is an element, among others, that contributes to establishing a sense of community among
students in dispersed geographical areas.

Social presence in the education context leads to the need for students to establish identity with others
(Whiteman, 2002). High levels of social presence create an approachable and friendly learning environment
(Rourke et a] 2001). This shows that social presence supports affective learning objectives by ensuring that
group interactions are engaging and rewarding. It is therefore important for students to know exactly how to
create this social connection within the learning contexts. In this paper, social presence was used to determine
how its awareness affects e-Collaboration of postgraduate students.
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3. RESEARCH METHODOLOGY

The interpretive paradigm was followed in the study where Tshwane University of Technology, located in
the city of Pretoria, South Africa, was used in the qualitative case study. Selective sampling, specifically
purposive sampling was then used to select participants; according to Harry (2005), this kind of sampling is
suitable for qualitative case studies and focuses on sample selection based on relevance to the context and
problem.

In South African universities, including Tshwane University of Technology, masters degrees are
categorised into two: masters by full research only and masters by coursework and research. On the other
hand, doctoral degrees are all by research only, therefore students who enrolled for masters by research and
coursework need to collaborate as they work on collaborative assignments or projects. Those enrolled for
degrees by research only need to collaborate for knowledge sharing and transformation as well as
collaborative paper writing and publication. Moreover, students have to accomplish their learning objectives
while situated in different geographical locations. Therefore selected students were requested to use both
synchronous and asynchronous web-based systems for embarking on their projects and sharing knowledge.

In the study,blogs were utilised, because they are one of the fastest growing online media inventions
which are written chronologically through the use of entries or posts. Most blogs include links, text, video,
images, and a mixture of other features and opinions. They are easily accessible and create a platform
through which students can connect, interact and collaborate online. New online communities of people who
share similar interests or opinions can be established through blogs. In other words, blogs are forums that
connect students with different types of issues, problems and tasks; irrespective of their levels of study
(Hamill, 2009). Postgraduate students were requested to join the cEeatdthboration Times blog for
synchronous interactiong/ebCT a university learning management system, was also used since students are
reasonably familiar with it, and know how to use discussion boards and communication tools. It was used to
gather long text responses to open questions, and enabled the analysis of textual interactions without the need
for additional data entry where students had to complete forms.

Electronic mail was also used for textual interactions because it is the primary medium currently used by
the students. The mails helped in the understanding of how asynchronous e-Collaboration could take place
among the students. In addition to web-based systems, the understanding, exploration and description of e-
Collaboration were made possible through interpretations of the data collected from contextual interviews
with students.

Shank (2002) as cited by Goethals et al., (2004) defines qualitative research as “a form of systematic
empirical inquiry into meaning”. Therefore, qualitative research is an interpretive approach (Denzin and
Lincoln, 2000) because it is concerned with seeking deeper insights into a phenomenon. Hence, the study
took the qualitative nature due to the fact that data were based on the actual understanding, inner feelings and
perceptions of students which could not be measured and analysed statistically or quantitatively. The social
presence indicators were used to analyse the collect data with the focus on how social presence awareness
affects e-Collaboration of postgraduate students (research question 1). Findings presented in the succeeding
section are based on the analysed and interpreted data with the aim of presenting the social presence-based e-
Collaboration conceptual framework (research question 2).

4. SOCIAL PRESENCE AWARENESSIN E-COLLABORATION OF
POSTGRADUATE STUDENTS

In synchronous e-Collaboration, two out of three of the affective indicators did not exist but students
disclosed themselves and quoted each other’s statements while collaborating on the blog. Cohesive indicators
were identified and this indicates that despite the absence of most of the affective elements, self-disclosure
via the blog profiles contributed to the sense of togetherness and belonging in the group leading to the
possibility of working on their assignment.

On the other hand, in asynchronous e-Collaboration, all the affective indicators were not expressed:
emotions, humour and self-disclosure. It was also drawn that interactive indicators were also absent and this
demonstrates lack of interactions, which might possibly lead to poor collaboration. All the cohesive elements
were identified and based on this; the interpretation is that sense of cohesion or togetherness or unity alone
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affects e-Collaboration negatively as questions pertaining to the projects were not asked and group members’
statements were not referred to.

Gorham and Christophel (1990) noted that humour serves as an invitation to initiate a conversation;
additionally, it reduces social distance, and it conveys the willingness to share learning experiences.
Therefore, humour may help maintain social presence and could be used as a strategy for eliminating
challenges concerned with similarity among group members. The absence of the affective and interactive
indicators indicates lack of understanding and cooperation. Thus, cooperation among the collaborative group
can be referred to as another additional social presence awareness action, in addition to the interactive,
affective and cohesive indicators.
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Figure 1. A conceptual social presence awareness framework for e-Collaboration amongst postgraduate students

The influence of social presence awareness on collaboration is highlighted when students are aware of
each other’s feelings through the use of emoticons leading to frequent or decreased interactions and an
establishment of sense of community; further resulting into the completion of knowledge transformation. The
interactions, task sharing and experience sharing activities create an e-Collaboration environment in which
knowledge transformation is made possible. This is in support of a suggestion made by Kekwaletswe (2007)
that transformation of knowledge is dependent on social presence indicators. This means that if the affective,
interactive and cohesive indicators exist in an e-Collaboration environment, learning activities are completed
and students’ level of knowledge is somehow shared and refined.

The influence of context awareness indicates that in addition to the social presence indicators, students
should be aware of the context in which e-Collaboration should occur. This includes the awareness of
availability of peers who are knowledgeable enough to share their skills and expertise; thus ensuring that an
effective e-Collaboration environment is created. Context awareness also covers the awareness of time, the
location of self and that of others, awareness of the appropriate web-based tools as well that awareness of the
social and academic background. This is to ensure that students collaborate with the same obijectives,
common interests and focus.

The analysis of social presence indicators and their influence on e-Collaboration showed that they sway
interactions and collaboration very differently — negatively and positively. This is due to the fact that when
students use asynchronous web-based systems (emails), they do not have the platform to express their
emotions explicitly; thus creating an unfriendly e-collaboration environment in which knowledge
transformation is not made possible. On the other hand, in asynchronous e-collaboration, affective and
interactive indicators are minimal.

5. CONCLUSION

The limited and inconsistent learning support hinders a smooth learning experience, often leading to delayed
or incomplete learning tasks, including research works. The alternative for students is then to seek support
from knowledgeable peers, who are often dispersed in varied geographical locations. This paper argued that
an e-Collaboration environment may provide the just-in-time learning support needed by postgraduate
students. The educational challenges faced by students may be alleviated if a correct platform is provided for
them to be able to consult with each other or their instructors. To this point, it is important that the framework
for e-Collaboration amongst postgraduate students be developed cognizant of the social presence awareness
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indicators that would help students to establish sense of togetherness during e-Collaboration. However

togetherness alone, without the correct platform or environment, does not help students to address their
challenges as they work on their individual research projects, assignments and other collaborative tasks.

Thus, it is paramount that the e-systems such as learning management systems (e.g., WebCT) used by
students be re-designed sensitive to the social presence indicators and the context in which students often find
themselves.
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ABSTRACT

The consumer core theory is explored in this study to predict youth adoption of technology based HIV/AIDS preventive
actions. The objective is to validate goal desire, goal intention, action desire and action intention elements of the
consumer core model. Goal desire is assessed by anticipated emotions, goal intention is assessed by goal desire and
action desire is assessed by attitude, social norms, perceived behavioral control and goal intention. Action intention that
determines technology adoption is assessed by perceived behavioral control and action desire. This technology adoption
model was tested using a paper-based survey distributed to youth aged 15-24 years. Data analysis was performed using
an analytic modeling technique of partial least square. The three most important elements of the consumer core model
that influence youth intention towards adopting technology based HIV/AIDS preventive actions were found to be
perceived behavioral control, action desire and goal desire.

KEYWORDS
Technology Adoption, Health Behavior, Consumer Core Theory, HIV/AIDS Prevention

1. INTRODUCTION

The prevention of the spread of HIV/AIDS in the society remains an important issue to governments, interest
groups, parents and individuals. In particular, reducing the spread of HIV/AIDS among youth aged 10-24
years is a millennium development goal (Kaplan, 2006). The prevalence rate of HIV/AIDS is reportedly high
among youth aged 10-24 years and to date, health related studies have not found 100% cure for HIV/AIDS.
Technology based preventive actions such as the use of condom to prevent sexual infection and mobile
information technology to access and distribute relevant health information can help to minimize the spread
of deadly diseases such as HIV/AIDS and to improve health outcomes. The technology based preventive
approach is metaphorically premised on the analogies that prevention is better than cure and ignorance is
worse than diseases. For example, having relevant information readily available at all places, at all times and
to the right people can help to increase awareness and reduce decision making errors. It is our belief that by
making relevant health information services available to youth, it is possible to reduce the spread of
HIV/AIDS in the society.

There are several theoretical frameworks for identifying factors that impact on behavioral or action
intentions of people to adopt new technologies. However, there seems to be insufficient studies on youth
adoption of technology, especially in the contexts of healthcare (Aggelidis and Chatzoglou, 2009) and mobile
technology (Khoumbati and Themistocleous, 2006). In addition, many existing studies focus on
professionals, adults and studies on factors influencing technology adoption among youth have been limited
(Umrani and Ghadially, 2008). Moreover, the state-of-the-art studies on youth are mainly focus on their
positive development (Khalili and Olugbara, 2011; Catalano et al, 2010; Beals and Bers, 2009; Tebes et al,
2007; Gallagher et al., 2005). The understanding of factors influencing youth adoption of technology based
HIV/AIDS preventive actions will help healthcare practitioners to design innovative strategies and provide
ubiquitous services. This will also help developers to design specific technologies that are suitable for the
needs of youth who have personal, social and cognitive differences from adults (Beals and Bers, 2009). The
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technologies that are specifically developed for adults or general use may not easily adapt to the specific
context of youth. As a result, there is an essential need to study technology adoption among youth so as to
improve our understanding of technology requirements.

In this study, we explore consumer core (given the acronym CCore) theory (Bagozzi, 2007; Bagozzi,
2006) to predict youth adoption of technology based HIV/AIDS preventive actions. CCore is a latest
individual-level consumer behavior theory that can be used to represent the decision making process behind
technology adoption. The CCore model presents five central elements that constitute the heart of consumer
decision making with regard to goal striving (Bagozzi, 2006). These elements are identified to be goal desire,
goal intention, action desire, action intention and self-regulation. A goal desire is the result of deliberative or
spontaneous goal setting processes. A goal intention is a self-commitment to strive towards attaining a
desired end state and is stimulated by a goal desire. An action desire, which is also known as instrumental or
behavior desire moderates the effects of a goal desire on a goal intention and the effects of an action desire on
an action intention. An action intention, which is also known as implementation or behavior intention is a
self-commitment to perform a particular action that leads to the realization of an end goal. A self-regulation
is an active imposition of personal moral or self-evaluative standards to decide on ones desires. The decision
may involve cancelling, overriding, modifying or postponing further consideration or implementation of the
desire to act.

2. OVERVIEW

The concept of echnology adoption generally refers to the acceptance and use of new technologies by people.
Extant studies have revealed that people are often unwilling to adopt a certain technology even if the usage
will result in an improved performance (Wu, 2009). Theories of technology adoption have been extensively
applied to several application areas, including electronic business adoption by small and medium enterprises
(Ifinedo, 2011; Ramayah, et al. 2009), diffusion of different information technologies within organizations
(Tanoglu, et al, 2010), user adoption of mobile banking (Zhou et al., 2010), health information technology
adoption (Kijsanayotin et al, 2009), instructor adoption of web-based learning systems (Wang and Wang,
2009), intention of public health nurses towards web-based leaning (Chen et al., 2008), internet adoption
(Porter and Donthu, 2006) and adoption of mobile communication standards (Tan, 2002).

The adoption of technology at an individual level is traditionally modeled within the theoretical
framework of Technology Acceptance Model (TAM) (Davis, 1989). TAM postulates that technology
adoption is determined by behavior intention (Liao et al, 2009), which is determined by a combination of
perceived usefulness and perceived ease of use of a technology (Wu, 2009). Theory of Reasoned Action
(TRA) (Fishbein and Ajzen, 1975), Theory of Planned Behavior (TPB) (Ajzen, 1991), theory of Diffusion Of
Innovation (DOI) (Rogers, 1995), Social Cognitive Theory (SCT) (Bandura, 1986), Trans Theoretical Model
(TTM) (Prochaska et al., 1998) and Precaution Adoption Process Model (PAPM) (Weinstein and Sandman,
2002) have also received increasing attention. The Unified Theory of Acceptance and Use of Technology
(UTAUT) (Venkatesh et al., 2003) was developed to consolidate factors of eight older technology adoption
theories towards improving prediction power through social factors. The Health Belief Model (HBM)
(Rosenstock et al., 1988) is one of the most commonly used individual-level theories of health behaviors and
behavioral change (Noar et al., 2008). HBM is a psychological tool that explains and predicts health
behaviors based on attitude and belief of an individual (Wu, 2009; Airhihenbuwa and Obregon, 2000). Due
to its flexibility, the model is widely used in health-related studies to predict behavioral change (Wu, 2009;
Phuanukoonnon et al., 2006; Nejad et al., 2005; Rosenstock et al., 1988).

Some researchers (Chuttur 2009; Benbasat and Barki 2007; Bagozzi 2007) have pointed out several
deficiencies of extant technology adoption theories. These deficiencies include naivety of extant theories,
lack of any practical value and falsifiability, questionable heuristic value, limited explanatory and predictive
powers, creation of an illusion of progress in knowledge accumulation and theoretically chaotic. The CCore
model (Bagozzi, 2007; Bagozzi, 2006) was proposed to address these deficiencies and it has been successful
in modeling consumer behavior and marketing-based decision process (Bagozzi, 2007; Bagozzi, 2006,
Bagozzi et al., 2003). This individual level model has been extended to an organization level technology
adoption framework by formalizing the likelihood that there is a portfolio of focal goals arising from super-
ordinate goals of differing levels of perceived importance to be considered during a decision process
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(Brandyberry, 2011). The CCore model has enabled us to unify technology adoption and health behavior
through its goal and action components and it demonstrates an acceptable predictive power.

3. METHODOLOGY

The methodology of this study consists of a sequence of actions that must be completed to realize the
objective. First, a conceptual model based on CCore theory was developed to predict youth adoption of
technology based HIV/AIDS preventive actions. Second, the developed model was tested on data elicited by
a survey method. Third, Partial Least Square (PLS) analytic modeling technique was used to analyze data and
to determine the predictive power of the developed model. Moreover, crosstabulation and Pearson Chi-square
were used to study the goal and action preferences of youth. In addition, k-related sample Friedman test was
used to select the three most important factors that influence action intention of youth towards adopting
technology based HIV/AIDS preventive actions.

3.1 Respondents

The data for this study was elicited by a survey that was administered to undergraduate students aged 15-24
years. These respondents were selected from Durban University of Technology (KwaZulu-Natal province)
and Tshwane University of Technology (Gauteng province) in South Africa. KwaZulu-Natal province is the
largest and mostly affected by HIV/AIDS among the 9 provinces in South Africa. The population of this
province is about 11 million out of 50 million population of South Africa. Tshwane University of
Technology is the largest Campus University in South Africa with over 65,000 students. Lecturers from the
participating universities assisted the researchers to administer the survey and this yield a high response rate
of about 89%. The targeted age group of respondents was 10 to 24 years to contribute to achieving health
millennium goal. Moreover, because of the high affinity of youth aged 10-24 years for sex, they are
susceptible to HIV/AIDS infection. This was revealed in a study conducted on African-American in 2006,
which reported that 15% of all new HIV/AIDS infections occurred among the age group of 13 to 24 years
(Cornelius et al., 2011). The number of new HIV/AIDS infection in South Africa is reported to be at 34% for
youth (Rehle et al., 2007; Sonenstein et al., 1989).

A total of 200 surveys were distributed to the sampled Universities (100 per university), out of which 177
were returned. Among the returned surveys, 27 were unusable because 8 had cases of missing data, 9 had
cases of respondents not having HIV/AIDS related goals and 10 had cases of overage respondents. As a
result, 150 responses were used for data analysis. Results of data analysis reflect that no respondents in the
age group of 10-14 years, 14% of respondents were in the age group of 15-19 years and 86% respondents
were in the age group of 20 to 24 years. It is important to note that the majority of respondents were above 19
years of age, therefore they can make a better judgment on their HIV/AIDS related goals and actions. There
were 59.3% male respondents as compared to 40.7% females. About 93.3% of respondents had more than 2
years of experience using mobile phones. Only 1 respondent did not own a mobile phone. Respondents were
asked to select the type of human settlement they reside. In all, 50% respondents were from urban areas,
29.3% were from township areas and 20.7% were from rural areas. There were therefore enough
representations from different human settlements.
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Table 1. Profile of respondents (N=150)

Characteristic Content Frequency Frequency (%)
Age 10 — 14 years 0 00.0
15 - 19 years 21 14.0
20 - 24 years 129 86.0
Gender Male 89 59.3
Female 61 40.7
Experience with Less than 6 months 4 02.7
mobile phone 6 months to less a year 2 01.3
1 year to 2 years 4 02.7
Greater than 2 years 140 93.3
Own a mobile  Yes 149 99.3
phone No 1 00.7
Place of stay Township 44 29.3
Urban 75 50.0
Rural 31 20.7
3.2 Measures

The survey instrument used to elicit data for this study had 15 items to measure the model factors. There
were two sections A and B designed to reflect demography of respondents and model conceptual measures
respectively. In Section A, respondents were asked to provide their demographic information and select their
HIV/AIDS related goals and actions they would need to perform in order to achieve these goals. In Section
B, respondents were asked to answer simple objective questions in relation to the selected HIV/AIDS goals
and actions.

Respondents were allowed to select more than one goal and action. Goals were introduced with the
statement “which of the following best describe your health related goals?” Response alternatives were (G1)
to avoid being HIV/AIDS infected throughout my life time, (G2) to avoid being killed by HIV/AIDS in my
life time, (G3) to avoid being a transmitter of HIV/AIDS throughout my life time, (G4) to contribute towards
building an HIV/AIDS free society and (G5) | have no health goals related to HIV/AIDS. Depending on the
goals that respondents had chosen, they were asked to select the actions necessary to achieve the chosen
goals. Actions were introduced with the statement ‘which of the following actions will you undertake to
achieve your health related goals?’ Response alternatives were (A1) | will abstain from casual sex in order to
achieve my health related goals, (A2) | will use condom during sexual intercourse in order to achieve my
health related goals, (A3) | will not share toothbrush and haircuts in order to achieve my health related goals,
(A4) I will use mobile technology to access HIV/AIDS information in order to keep me informed on how to
achieve my health related goals, (A5) | will promote the use of HIV/AIDS mobile technology to provide
preventive guidelines to achieve my health related goals and (A6) | will share relevant information about
HIV/AIDS using a mobile technology to achieve my health related goals.

3.2.1 Goal Desire

Three items were used to measure goal desire. The first item sought response to the statement, ‘My desire to
reach my health related goals can best be described as’ and we use a seven-point scale with the response
alternatives ‘no desire at all’, ‘very weak desire’, ‘weak desire’, ‘moderate desire’, ‘strong desire’, ‘very
strong desire’, ‘very very strong desire’. The second item was worded as ‘I feel an urge or need to attain my
health goals | have chosen’. A seven-point scale was used, anchored by ‘does not describe me at all’, ‘does
not describe me very well’, ‘does not describe me’, ‘describe me moderately well’, ‘describe me’, ‘describe
me well’ and ‘describe me very well’. The third item read, ‘My overall wish to attain the goal | have chosen
can be summarized as follows:” and provided response alternatives, ‘no wish at all’, ‘slight wish’, ‘moderate
wish’, ‘strong wish’, and ‘very strong wish’.

In addition to the three items, anticipated emotions were also used to measure goal desire. Anticipated
emotions refer to prefactual processes whereby a consumer considers how they would feel if they were to
achieve a goal (anticipated positive emotion) and how they would feel if they failed to achieve a goal
(anticipated negative emotion) (Bagozzi, et al. 1998). Anticipated emotions were measured with two items
of positive and negative anticipated emotions. The scales for positive anticipated emotions were introduced
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with ‘Please take a moment to consider how you would feel if you were to succeed to achieve your health
related goals.” Respondents were asked to express the felt intensity of each emotion presented using the
subjunctive condition, ‘If | succeed to achieve my health related goals, | will feel’, seven positive emotions
were excited, delighted, happy, glad, satisfied, proud, and self-assured. Negative anticipated emotions were
introduced with the statement ‘Please take a moment to consider how you would feel if you were not to
achieve your health related goals. The subjunctive conditional for the negative emotions read ‘If | do not
succeed to achieve my health related goals, | will feel’, ten negative emotions measured were angry,
frustrated, guilty, ashamed, sad, disappointed, depressed, worried, uncomfortable, and anxious.

3.2.2 Goal Intention

Goal intention was measured using a single item, seeking response to the statement ‘I feel certain that | will
be able to attain my health related goals’. A seven-point scale anchored at ‘does not describe me at all’, ‘does
not describe me very well’, ‘does not describe me’, ‘describe me moderately well’, ‘describe me’, ‘describe
me well’ and ‘describe me very well’ was used to measure goal intention.

3.2.3 Action Desire

Two items were used to measure action desire and were introduced with the directive ‘please express the
overall strength of your desire to perform the actions necessary to achieve your chosen health related goals’.
The first item sought agreement with ‘I want to perform the actions necessary to achieve my goals’ on a
seven-point anchored ‘strongly disagree’, 'moderately disagree’, 'slightly disagree’, 'neither disagree nor
agree’, 'moderately agree’, 'slightly agree’ and ‘strongly agree’ was used to measure action desire. The
second item sought response to ‘My overall wish to perform the actions necessary to achieved my goals can
be summarized as follows 'the response alternatives available were ‘no wish at all’, ‘slight wish’, ‘moderate
wish’, ‘strong wish’, and ‘very strong wish’.

In addition to measuring action desire with two items, attitude, social norms and perceived behavioral
control factors were also used. These factors have been found to be strong determinants of behavior
(Armitage and Conner, 2001; Ajzen, 1991). Attitude is defined as positive or negative feelings of an
individual about performing a behavior. It is determined through the assessment of individual beliefs
regarding the consequences arising from a behavior and an evaluation of the desirability of these
consequences (Ajzen, 1991). Subjective norm refers to the perceived social pressure to perform or not to
perform the behavior (Ajzen, 1991). Perceived behavioral control refers to the perceived ease or difficulty of
performing the behavior and it is assumed to reflect past experience as well as anticipated impediments and
obstacles (Ajzen, 1991).

Attitudes were assessed by asking the respondent to react to the statement ‘on the following scales, please
express your attitude towards performing the actions necessary to achieve your health related goals’, one
seven-point semantic differential bad-good item was used to measure attitude. Two seven-point items were
used to measure subjective norms and were introduced with the directive ‘Please express how strongly most
people who are important to you feel you should or should not perform the actions necessary to achieve your
health related goals.’” The first item stated ‘Most people who are important in my life think | should perform
the actions necessary to achieve my health related goals’. Seven-point scale anchored at ‘extremely unlikely’,
‘strongly unlikely, ‘slightly unlikely, ’likely’, ‘most likely, ‘strongly likely, ‘Extremely likely was used to
measure subjective norms. The second item was phrased, ‘most people who are important to me would
approve me performing the actions necessary to achieve my health related goals.’ These items are frequently
used to measure subjective norms (Bangozzi et al, 2003; Ajzen, 1991). Perceived behavioral control was
measured with a single item asking “how much of control do you have over performing the actions necessary
to achieve your goals?” The scale was anchored with ‘no control’, moderate control and total control.

3.2.4 Action Intention

In this study action intention or behavior intention determines technology adoption. Many previous studies
have indicated that behavioral intention and usage of technology share a significant casual relationship and
can be used to predict actual usage (Huang, 2010; Cheng et al., 2006; Venkatesh and Morris, 2000). For this
reason, we did not measure the actual usage of technology based HIV/AIDS preventive actions, instead
behavioral intention of youth towards adopting the technology based preventive actions was predicted.
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Action intention was measured using three items. The first stated, ‘the strength of my actual intention to
perform the chosen actions necessary to achieve my health related goals can best be described as: 'a six-point
scale was used with response alternatives labeled, ‘no intention’, very weak intention’, ‘weak intention’,
‘moderately strong intention’, ‘strong intention’ and ‘very strong intention’. The second item stated, ‘In order
to achieve my health related goals | have performed the actions selected:’ and had five response alternatives
labeled ‘never, ‘always’, ‘sometimes, ‘regular’ and ‘often’. The third item sought response to ‘I will expand
efforts to perform the actions necessary to achieve my health related goals’, the response alternatives
available were similar to the first item of action desire. In addition to the three items used to measure
behavior intention, perceived behavioral was also used. Figure 1 shows the research model depicting the
relationships between the described measures.

Action
Intention
R2=0.42*

Goal Desire Goal Intention Action Desire
R2?=0.03 R 2=0.25* R2=0.27*

Perceived
Attitude Social Norms Behavioral
Control

Anticipated
Emotions

Figure 1. Research model

3.3 Data Analysis

All responses were coded for data analysis using Statistics Package for Social Science (SPSS) version 19.0
and SmartPLS software version 2.0 installed on Intel (R) processor personal computer running under
Windows 7. The SmartPLS software version 2.0 facilitates the design of Structural Equation Modeling
(SEM) that can be measured with PLS analysis method on a Graphical User Interface (GUI) (Hansmann and
Ringle, 2004). The PLS (Ringle et al., 2005) analytic modeling technique was used to test the adequacy of
measurements, verify factor validity and item reliability.

4. RESULTSAND DISCUSSION

The preventive actions that youth respondents selected to accomplish their health related goals were analyzed
to determine the influences of goal on action. Table 2 shows the crosstabulation of this result, which indicates
that out of 66 respondents who selected one action, 84.3% of them selected this action to realize exactly one
goal. In addition, out of 74 respondents with one goal, 75.7% of them selected exactly one action to realize
this goal (cell with column 1, row 1). According to this result, the realization of just one focus goal by one
preventive action appears to be more important to the majority of respondents (37.3%) than having multiple
goals or actions. Moreover, youth respondents would prefer to adopt a technology based preventive action
that better helps towards their goal attainment. This result supports previous studies that users might be
unwilling to adopt a certain technology (Wu, 2009), the user perception of a technology (Jung et al., 2009;
Kuo and Yen 2009; Ha et al.,, 2007) and the criticality of what the technology provided can be key
determinants of adoption (Zhou, et al., 2010). Finally, to determine a relationship between action and goal,
the Pearson Chi-square is calculated. The error probability obtained for the Chi-square analysis is 0.000,
which is less than 0.05 showing that there is a statistically significant relationship between action and goal.
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Table 2. Goal and action crosstabulation analysis

GOAL
1 2 3 4 TOTAL
ACTION 1 Count 56 7 2 1 66

% within Action  84.8%  10.6% 3.0% 1.5% 100.0%
% within Goal 75.7% 156% 16.7% 5.3% 44.0%
% of Total 37.3% 4.7% 1.3% 0.7% 44.0%
2 Count 9 15 4 5 33
% within Action  27.3% 455% 12.1% 15.2%  100.0%
% within Goal 122% 33.3% 33.3% 26.3% 22.0%

% of Total 6.0% 10.0% 2.7% 3.3% 22.0%
3 Count 6 14 2 5 27
% within Action 22.2% 51.9% 7.4% 18.5% 100.0%
% within Goal 8.1% 31.1% 16.7% 26.3% 18.0%
% of Total 4.0% 9.3% 1.3% 3.3% 18.0%
4 Count 2 2 4 2 10
% within Action 20.0% 20.0% 40.0% 20.0% 100.0%
% within Goal 2.7% 4.4% 33.3% 10.5% 6.7%
% of Total 1.3% 1.3% 2.7% 1.3% 6.7%
5 Count 1 5 0 3 9
% within Action 11.1% 55.6% 0.0% 33.3% 100.0%
% within Goal 1.4% 11.1% 0.0% 15.8% 6.0%
% of Total 0.7% 3.3% 0.0% 2.0% 6.0%
6 Count 0 2 0 3 5
% within Action 0.0% 40.0% 0.0% 60.0% 100.0%
% within Goal 0.0% 4.4% 0.0% 15.8% 3.3%
% of Total 0.0% 1.3% 0.0% 2.0% 3.3%
TOTAL Count 74 45 12 19 150

% within Action  49.3%  30.0% 8.0% 12.7%  100.0%
% within Goal 100.0% 100.0% 100.0% 100.0%  100.0%
% of Total 49.3%  30.0% 8.0% 12.7% 100.0%

The reliability and validity of items were estimated. Reliability is the assessment of the correlation
between items and latent factors that they measure. Reliability analysis was performed by evaluating factor
loadings to identify low reliability items. Many researchers have accepted items with a loading of 0.7 and
above when adapted from other setting, but loading of 0.5 is accepted for a new item (Chin, 1998). In this
study, measurement items were customized to suite our purpose and to enhance youth comprehension of the
survey. Iltems with a factor loading greater or equal to a threshold of 0.5 were retained. Table 3 summarizes
the mean, standard deviation, factor loading, minimum and maximum values for items. All factors show
acceptable range of loadings showing that they have acceptable estimate of reliability.

Table 3. Means, standard deviation, factor loadings, minimum and maximum values

Items Mean Star?d"?“d Factpr Minimum Maximum
Deviation loading
AD1 2.01 1.64 0.77 1 7
AD2 2.03 0.79 0.88 1 5
All 2.13 0.87 0.88 1 6
Al3 1.94 1.54 0.70 1 7
AT1 5.96 1.06 1.00 2 7
BC1 1.51 0.52 1.00 1 3
GD1 2.35 1.24 0.76 1 7
GD2 2.82 1.43 0.76 1 7
GD3 1.90 0.84 0.76 1 5
Gl1 2.87 1.26 1.00 1 6
NA1 5.19 2.36 0.55 1 10
PA1 2.88 1.99 0.86 1 7
SN1 2.52 1.43 0.96 1 6
SN2 2.19 1.33 0.79 1 7
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The validity of factors was assessed by examining convergent validity and discriminant validity.
Convergent validity is the extent to which items are related to each other and is used to ensure that items
measure their respective latent factors and not another latent factors (Aibinu and Al-Lawati, 2010).
Composite Reliability (CR) and Average Variance Extracted (AVE) are two metrics in PLS to determine
convergent validity. CR is used to assess the reliability of scales and it is suggested to be greater than 0.7
(Aibinu and Al-Lawati, 2010). AVE is computed to determine the amount of variance that a latent factor
captures from its measurement items and it should be greater than 0.5 (Fornell and Larcker, 1981). Table 4
shows the result of convergent validity, wherein all factors except emotions are seen to be valid because their
CRs are greater than 0.7 and AVE greater than 0.5

Table 4. Composite reliability (CR) and average variance extracted (AVE)

Factors CR AVE
Action Desire 0.81 0.68
Action Intention 0.78 0.64
Attitude 1.00 1.00
Emotions 0.68 0.52
Goal Desire 0.80 0.58
Goal Intention 1.00 1.00
Perceived Behavioral Control 1.00 1.00
Subjective Norms 0.87 0.77

The discriminant validity was examined as part of validity test to determine if the measuring instrument
can discriminate the factor being studied from other similar factors (Leedy, 1997). In doing this, an analysis
of cross-loading of items was performed using SmartPLS path weighting scheme to estimate cross loadings
of items. Table 5 shows this result where it can be seen that all items measuring a particular factor loaded
high in their respective factor as compared to other factors in the model and are therefore discriminately
valid.

Table 5. Estimate of items cross loading

Action Action Attitude Emotions Goal Goal Perceived Subjective

Item Desire Intention Desire Intention Behavioral Norms
Control

AD1 0.77 0.46 -0.24 0.16 0.31 0.20 0.25 0.12
AD2 0.88 0.55 -0.31 0.14 0.54 0.42 0.32 0.22
All 0.56 0.88 -0.40 0.13 0.47 0.35 0.39 0.26
Al3 0.41 0.70 -0.18 0.14 0.36 0.26 0.13 0.15
AT1 -0.34 -0.38 1.00 -0.06 -0.39 -0.25 -0.23 -0.16
NA1 0.06 0.10 -0.05 0.55 0.10 0.01 0.02 0.04
PAl 0.18 0.14 -0.04 0.86 0.16 0.03 0.08 0.14
GD1 0.39 0.40 -0.34 0.14 0.76 0.33 0.27 0.23
GD2 0.30 0.33 -0.18 0.09 0.76 0.41 0.24 0.08
GD3 0.51 0.46 -0.37 0.19 0.76 0.40 0.32 0.24
Gl1 0.39 0.39 -0.25 0.03 0.50 1.00 0.30 0.13
BC1 0.35 0.35 -0.23 0.08 0.36 0.30 1.00 0.14
SN1 0.23 0.26 -0.14 0.12 0.24 0.13 0.14 0.96
SN2 0.11 0.20 -0.15 0.14 0.18 0.10 0.09 0.79

The completion of reliability and validity assessments allows for an evaluation of structural model, which
presents information on path coefficients that indicate the strength of relationship (Ifinedo, 2011). Unlike
other data analysis methods where there is a single goodness of fit metric for the entire model, the SmartPLS
structural model is assessed by looking at the explanatory power and the path coefficients (Aibinu and Al-
Lawati, 2010). Models with single goodness of fit may still be considered poor based on other measures such
as R-squares and factor loadings (Aibinu and Al-Lawati, 2010; Chin, 1998). The explanatory power of a
model can be evaluated by examining the variance in dependent factor explained by the model (Aibinu and
Al-Lawati, 2010). A criterion used to assess the explanatory power of a structural model is the coefficient of
determination (R?) of latent factors (Henseler et al., 2009). R2 values of 0.67, 0.33 and 0.19 in a path model
are respectively considered to be substantial, moderate and weak (Chin, 1998). The number of latent factors
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and their associated items posed a limitation, hence we estimate items that have a positive effect on the R2
value of behavior intention (Venkatesh et al., 2003).

The R2 value of 42% that was obtained for action intention is at moderateThigtesult suggests that
our model fit to data is of acceptable level for action intention. A significance test of the R2? value was
performed using F test for R? to determine whether the value is statistically significant from zero. This result
indicates that the R2 value for action intention is statistically significant from zero (F=51.08 and p=0.0001).
As a result, it can be inferred that about 42% of the changes in action intention of youth to adopt technology
based HIV/AIDS preventive actions is because of all the factors in the model. In addition, the R2 value (3%)
of goal desire is below the weakest level, goal intention resulted in a weak R2 value of 25% and action desire
is 27%. The low R2 values for goal desire, goal intention and action desire might be as a result of fewer items
used for measurement and low item scores obtained from respondents. This is not considered a critical issue
in this study because we aim to predict behavior intention, which influences technology adoption.
Consequently, our objective is accomplished using a CCore based model.

Finally, k-related sample Friedman test was applied according to mean ranks to select 3 most important
factors that decision makers should considered while making decision in the future HIV/AIDS solution
design. These factors are perceived behavioral control (BC1 = 3.66), action desire (AD2 = 4.50) and goal
desire (GD3 = 4.80).

5. CONCLUSION

In this study, we explore CCore theory to predict youth adoption of technology based HIV/AIDS preventive
actions. The elements of CCore were validated with a survey administered to youth aged 15-24 years from
two universities in South Africa. The analytical modeling technique of PLS was used to discover how well
data fit the CCore based model. Results of this study reflect that the predictive power of the model (R2 =
0.42) is greater than the moderate level of 0.33 showing that our model well represented the survey data. This
further suggests that factors included in the model sufficiently explain the variance of action intention of the
youth in adopting technology based HIV/AIDS preventive actions. We hope that government, policy makers
and individuals concerned about HIV/AIDS can benefits from the results of this study. Individuals and
organizations willing to provide HIV/AIDS technology solutions can use the identified factors (perceived
behavioral control, action desire and goal desire) in this study as a baseline to understand behavior of youth
towards adopting such technology.

This study obviously has some inherent limitations. First, data were elicited from 150 respondents from
two universities in South Africa, but a large sample size might be desirable to detect other significant effects.
However, the use of a robust PLS analysis technique was able to alleviate the inherent problems with small
sample size. Second, this study did not considered the effect of gender in youth adoption of technology based
HIV/AIDS preventive actions. Lastly, casual relationships between model factors were also not considered to
determine the robustness of the model. These three limitations will be addressed in the future study.
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ABSTRACT

This article presents the architectonic principles of a CiRM- or Citizen Relationship Management logic, as is to be used in
the front offices that have been under discussion for some years. Its intended application is aimed at facilitating a
comprehensive and integrated citizen and corporate relationship management. Thus a necessary clarification of terms for
the front office area is followed by a clear definition of vertical and horizontal integrations between various components
of the front office, and facilitation of the traceability and coordination of transactions between front and back office
organizations and their applications. Due to its diverse and multidimensional nature, the definition and structuring of the
appropriate logic proves to be a highly complex task, for which it may also be useful to take a look at the private sector.
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1. INTRODUCTION

1.1 Problem Definition

In the private sector the use of new media, including the internet and mobile communication, is a well-
established communication channel with customers In public administration however, the digital age is slow
in coming. The variety of new and existing facilities for exchange of information between a government and
its people offer many new possibilities for organizing. The administration currently focuse primarily on the
web for customer communication, although counter service is still actively used as well. Surprisingly, other
channels are painstakingly slow to take hold. A primary obstacle to the expansion of comprehensive multi-
channel management (MCM) in front office (FO) organizational units of the administration, for example, is
the lack of electronic customer ID. Within Citizen Relationship Management, Schellong (2010) illustrates
(organizational) characteristics and task types of the telephone channel in service centres in counties and
cities (311 numbers) in the USA. There is a need to differentiate between back office (BO) and FO in terms
of transactions, interactions and business processes or tasks.

1.2 Objectives

This article pursues the following objectives: presentation of the requirements for integrated electronic
communication with an administration’s customers (purely operational/procedural); clear definition of the
aforementioned term “CiRM logic” (linking of operational and technical concepts); presentation of the
principles of CiRM logic, technical requirements, and specifications.
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1.3 Methodical Approach

The following methodical and conceptual approach is used: The main terms used (some of which are unclear)
are explained in the first instance. Conceptual and application-oriented aspects of technical support of the
newly created front office in administration are also explained. Furthermore, interaction and transaction
requirements are generically derived on the basis of generic transactions and processes, for example as
specified by Behjat (2003).

2. PRELIMINARY CONCEPTUAL REMARKSON THE CONCEPTUAL
ASPECTSOF THE FRONT OFFICE

It is necessary to define the administration’s various communication interfaces with customers, whether these
are citizens, companies or other administrations. Interactions initiate processes which are in turn perceived as
transactions. In the electronic case it is the administrative boundaries that lead from one information system
to another. On the electronic level, systems must be “identified” in order to interact with one another The FO
may be regarded as the organizational pooling of communication units or channels which are responsible for
media operation and for corresponding support activities. FO are typically organizational contact points of a
virtual or physical nature, functioning as a one-stop-shop. Contact channels, i.e. manifestations of
organizational units based on the operation of contact media at contact points, may be contact centre
organisations, web communication organizational units, or counter teams. Inbound, these enable concerns
communicated by customers to be “pooled” and handled via dedicated platforms; outbound, they are used for
contacting customers. They advise, inform, support and receive complaints and, where necessary, coordinate
the interactive handling of customers’ concerns. A precise definition of the term “contact channel” is offered
by Walser (2006), p. 39 with reference to Johnston and Marshall (2006): “A contact channel consists of the
configuration of the following corporate elements: employee or customer roles, possible activities or
processes to be carried out in the FO, and direct contact media. Contact channels must therefore be
configured from the organizational perspective and in information and communication systems.” FO are
therefore used as an interface for communicating with customers and possibly for transforming these
interactively presented concerns into interactions or transactions. A term already mentioned is the “one-stop
shop”. This concept has different definitions (cf. Von Lucke et al. (2008), p. 19.): single point of contact
(“One Shop”; “One Center”, “Single Window”), in which “single” means virtual and media-independent. It

is also a communication concept for the pooling of administration services at one physical or virtual location
and in one process, regardless of the location at which the services are provided and the numbers of
producers of the service (cf. Kaftan (2006), p. 68; Von Lucke et al. (2008), p. 19. cf. with regard to One Stop:
Franz (2003), p. 36; Kubicek and Hagen (2000), p. 8 f.;Lenk and Wimmer (2002), p. 17; Von Lucke et al.
(2008), p. 19; Wimmer (2001), p. 6.). According toSchellong (2010), the term Citizen Relationship
Management (CiRM) has to be understood as “[...] a strategy and set of management practices, enabled by
technology with a broad citizen focus, to maintain and optimize relationships and encourage new forms of
citizen participation”. The CiRM logic mentioned above can additionally be defined as the organizational,
application-oriented and technical logic for coordinating the multidimensional communication with
customers in FO units and with the BO (cf. Walser (2006),Walser and Riedl (2010)). The separation of FO
and BO may be regarded as division of (communicational and transactional) labour, with increasing
efficiency and effectiveness in both areas.

3. FRONT OFFICE

3.1 Basic Consider ations

The FO may be defined as an organizational unit, which (irrespective of the medium and contact channel
used, and whether it is locatable or virtual), is the administration’s single point of contact for its customers.
The FO handles information and communication matters with customers, mostly involving transactions.
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Transactions themselves are handled in the BO. The BO corresponds to existing departments of the
administration. The task of the BO is to fulfil the transactions and the associated groundwork on behalf of the
FO. However, the separation is also a means by which the administration can react more flexible in case of
resources and staff shortages. Both FO and BO organizations may have different levels of centralization,
decentralization and virtualization (for empirical results, see Schenk and Schwabe (2010)). Information
provision, communication and advice are of central importance if direct contact with various departments is
no longer necessary for customers to interact with the administration. The simplification is effected by a
central and/or virtual contact point for interaction, which takes over coordination of the transactions with the
various BO involved. Within the meaning of Schmid (1993) and the authors who reference it (cf. Lenk et al.
(2010)), the advice cycle structure with all its dependencies as shown in Figure 1 and the phases visible in it
may be differentiated as arrangement and structuring principles.
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Figure 1. Structure of the advice cycle and relationships between front office and back office.

The aim is consistent multimedia management or multichannel interaction. A further objective is to
clarify the division (distribution) of labour: which communication duties are handled, and by whom? How
are customer inquiries and concerns to be dealt with? It may be useful if BO do indeed make information
available, but this information must be released through the appropriate channel in a workflow. Changes in
information also entail changes in communication. Central to the differentiation of communication activities
in the FO is the linking of life-situation-specific transactions (with a view to linking with the BO) of advice
cycles. These advice cycles may be life situation-specific checklists of back-office departments to be
addressed and transaction-specific contents which may be implemented in information systems. Checklists
enable customer-specific submissions, based on transaction or ticket numbers. These systems, with
transaction or ticket numbers, enable customer’'s access at any time, even when channels are switched or
simultaneously used. In addition, contact histories create an important record of the relationship, which are a
fundamental resource for identifying specific customer concerns. The advice support is necessary not only
for the staff in the FO, but also for customers because it is impossible to know all transactions in specialist
departments for different customer types. It should also be possible, during all non face-to-face transactions,
to request a phone call, a home visit or a website with additional details relating to the transaction. In follow-
up to interactions, and also wherever simple information requests or even transactions may take place without

128



IADIS International Conference e-Society 2012

direct support from administration staff, self-service facilities may be launched (cf. inter alia Schedler and
Proeller (2006) on self service in E-government). The FO should be designed entirely from the customer’s
perspective which then requires the BO also to be coordinated via the FO, since the customer is the subject
towards which reorganization is directed. This also requires a paradigm shift in the administration’s attitude
about its customers.

3.2 Possible L ocalization of the Front Office in E-gover nment

In addition to remarks about decentralized and virtual centralized FO, E-government FO can be localized and
characterized at the following levels: state district or regional and federal as private FO, FO run by public

private partnerships, international FO, FO across several federal levels or across several units within one
federal level. By analogy with the single points of contact, based on the EU Services Directive, combinations
of the versions mentioned are also possible. Municipalities, states or even countries, for example, can join
forces to provide a FO service. A FO may be provided by intermediaries (e.g. chambers of commerce,
notaries, lawyers). The legal conditions and characteristics vary according to the principle of federalism and
autonomy in different states or communes.

3.3 Customers of the E-gover nment Front Office

The definition of the customer is always dependent on the consideration perspective. The various customer

perspectives are examined in somewhat greater detail below:

« Front-office perspective: the customers are the citizen or the company. From the perspective of the front
office, the citizens as customers are also differentiated into claimants for state benefits, and voters and
citizens (as determinants of the political system; sovereign). Citizen customers may be further
differentiated, for example according to nationality, gender, circumstances, life situation, status, etc.
Corporate customers may also be further differentiated, for example according to company size,
industry, sectors, etc. Business situations may also be differentiated here as the counterpart to the life
situation of citizen customers.

« Back-office perspective: the front office is the customer.

« Perspective of the intermediary between customer and front office or between customer and back office
company: for the intermediary, the customer is the company or the citizen. For the front office, the
customer is the intermediary.

e In process chains in the administration: administrative units may be customers or suppliers of one
another, in this case of the same or another unit or level: for example, at commune level, state level, or
national level.

The clarification of the corresponding customer perspectives simplify the definition of advice transactions

and interactions and the definition of interfaces, for example the internal front and back-office interface,

which should be as automated as possible so that — from the perspective of the end customer — the transaction
savings resulting from the construction of front offices do not lead to increased coordination costs within the
administration.

3.4 Aims of the Front Office from the Administration and Customer
Per spective

From an efficiency-oriented perspective, the aim of administration in the front office must be to achieve
communication, advice and follow-up logic that is as standardized as possible. The more standardized this
can be made, the greater the potential for automation. The standardization is effected on the basis of defined
transactions. The standardization can be taken to such an extent that the citizens or companies are guided so
far through the process (possibly online via self-service environments or over the telephone via IVR and
ACD1), that operators or human support are no longer necessary (aforementioned self service and

1 VR stands for Interactive Voice Response and ACD stands for Automatic Call Distribution. These are two typical functionalities as
used in call centres or contact centres. The third functionality is CTI. CTI stands for Computer Telephony Integration. CThenables
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aforementioned customer integration in the administration). There are still some hurdles to overcome in order
to handle transactions online and by telephone. For example, registration services are to be introduced for
personal identification, which can be initialized e.g. via cards and PIN codes or access codes, or it must be
possible to facilitate security certificate-based official traffic without great complications. The aim must be to
achieve communication that is as integrated as is necessary or possible e.g. via verbal communication over
the web or telephone. A face-to-face communication should only still be used (possibly for an additional
charge) where this is explicitly requested by the customer where necessary in exceptional cases, or where
disability prevents the use of the appropriate media. From the customer perspective, the implementation of
front offices serves to offer the population a round-the-clock2 government service from under one roof.
Depending on the way in which the service is formulated, the front office should ensure that calls are handled
in the most favourable manner (i.e. the most efficient and effective way) and, where necessary, should keep
customers informed as to what status their case/transaction has reached with possibly many different parties
involved.

4. CIRM LOGIC AND COMPONENT DETAILS

4.1 Componentsin Detail

The CiRM logic may be defined as a combination of organizational and technological instruments, resources
and methods, through which the coordination function of the FO between customers, stakeholders, BO, etc.
can be simplified and designed more efficiently and effectively. The range of instruments, resources and
methods is defined in detail below (cf. also Figure 2 for possible positionings). Integration of cross-section
services such as registration, authentication, access control, authorization, document safe services, etc.: IDs
of customers and administrative staff (that are already or not yet involved) are required for transaction
handling, so that (digitally) transactions can be reconstructed and the statutory requirements observed and
verified, even when transactions are handled virtually. Multichannel communication, media integration
(demand aggregation) and management of consistent information provision with the useable channel: it must
be possible, regardless of the selected communication channel, for the necessary documents to be accessed
(by the customer in document safes). In addition, customer communication templates and advice
methodologies should be implemented with templates, through which the information, advice and follow-up
support of customers are automated, accelerated and more efficiently designed. This is particularly applicable
if there are varying skill levels among employees in the FO. Examples of possible templates are
communication campaigns, or advice methodologies for specific life or business situations to take into
account all relevant parameters for handling the transaction, dealing with complaints, etc. Functionality for
differentiated provision of electronic case data, customer files, *cates with the provision of case data

and tickets, the transactions can be reconstructed in detail, which may be a legal requirement... Depending on
the specific department, various types of data relating to customer cases must be provided in electronic and
non-electronic form. Access should be possible from the FO and BO perspective. Ticketing enables cases,
including any orders, to be forwarded in a formalized or non-formalized way. “Destruction” of IT-
architectonic silo integrations (communication channels vs. host systems) for ensuring consistency of
interactions and transactions: the parts of the CiRM logic illustrated above are based on the principle that his-
torically evolved silos are broken down or destroyed, whether these are silos from a web application to a BO
system or silos within departments or organizational units which must be broken open so that they are
available to all participants to the same degree in the interests of service orchestration. Customer data
integration in the FO, between FO and BO, in and between BO is important for various reasons. Only when
all necessary customer data for communication and transactions is available, can a comprehensive handling

functioning of computer and telephone to be integrated with one another. Call agents telephone via computers and use headsets to
leave their hands free for processing transactions on the computer keyboard.

2 Possibly not only with regard to FO, but also where necessary in the BO or even at night (for reasons of quantity or where the official
services are urgently required, e.g, for issuing replacement passports or similar).

3 Cases are the form for processing and document preservation in the welfare and healthcare services. These are also known generically
as (customer or patient) files. Cases should be able to be viewed by front and back offices where necessary. In this way, for example,
the back office can be protected or shielded against unnecessary calls as far as is desirable and necessary.
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of the customer’s concerns be guaranteed. Customer data integration may be transaction-specific, life
situations or business situation-specific. It can be facilitated, via the aforementioned cases, customer files or
via tickets. Here it is possible to differentiate between generic or case-specific data integration. Relationship
history and customer data integration: where data protection permits, automatic popups showing address data
or civilian status which simplify communication in specific transactions can be used to identify the customer
and to increase the efficiency of customer communication.. As part of this architecture, the presence of an
electronic or non-electronic identification enables offices in communication with the customer to be
presented with land registry plans of a property as well. Also within the administration, for example in street
maintenance, land registry plans or geodata may be necessary to simplify the communication phase and the
retrieval of paper-based land registry plans, and to design more efficient and effective customer
communication. Clear definition of sequences and templates for interactions and transactions: the more
generic the corresponding communication business processes are and the more frequently they are used, the
easier it is to reuse them within a template, which ideally is as generic as possible for reuse in many
departments with only minimal adaptation to individual requirements. Furthermore, using standard
communication templates is beneficial for corresponding process automations. This is typically done via
technical solutions such as workflow implementations and underlying interoperability templates for technical
service or application integration. Clear definition of communication templates for use by customers: for BO
staff, these are central to the proactively correct customer support strategy. They could be oriented on the
basis of life situation or business situation. It is understood these templates are potential development trees
for communication, through which the set of transactions-relevant trees for communication for FO or BO are
always in view. Multiple inclusions of back-office applications (process chains): the integration between FO
and BO is of central importance. If multiple connections of business processes are linked to form process
chains or networks, status reporting must be made possible for the FO where necessary and desirable. These
reports are also received by customers themselves or made accessible via FO. This facilitates tracking and
tracing of the status of customer cases and transactions. In addition, the implementation of appropriate
interoperability platforms is crucial for process chain integration (in order to reduce the administration’s
coordination and transaction costs). Clear definition of the connection between communication and
transaction: this point has already been addressed.. An efficient integration platform is central for this
purpose. In fact, it is central in defining the communication path from supply of information, through advice,

to post-transaction follow-up. Management of process-specific and technology-specific patterns and pattern
types: this may include communication, transaction and interoperability patterns, etc. Recognizing patterns
enables existing operational and electronic solutions to be reused. Integration templates as such are
implementations of the integration by means of the systems and/or mediator platforms (busses, hubs, brokers,
etc.). Depending on the distribution of the administration’s information systems, close, loose or mass data
integrations are to be made possible for specific transactions. Official communication structuring: this is the
pooling of facilities for specific target groups. In this process it is necessary to consider whether, depending
on the scale and quantity of interactions and business of the target group, it is possible (for example) for
separate and specialized FO units — or the corresponding groups therein, differentiated via various customer
processes — to be addressed. Examples of this may be differentiated for the healthcare service or certain
groups of foreign nationals, etc. The underlying objective must always be to communicate with citizens,
companies and customers more effectively. Temporary data provision without transaction/ticketing and
corresponding calls, on-demand services and mechanisms: these are communication templates in which no
transaction occurs. Interactions that do not lead to a transaction may constitute a large number of cases,
depending on the customer group or circumstances. Self-service aspects: self-service facilities may also be
differentiated as a special instance of a web contact point. The simplest of these are Frequently Asked
Questions (FAQSs), they can significantly reduce the load on the FO provided the incentives to use them are
in place. Continuing availability of data without transaction/files, cases, etc. and corresponding retrievals as
well as on-demand services and mechanisms: this may be necessary if a new transaction is logged in, the
person logging in is distracted, or certain additional tasks must be carried out in order to log in — such as
obtaining documents, records etc. It must/should be possible for data entered temporarily to be kept available
in this case without the entire procedure needing to be repeated up to the appropriate point. Knowledge
management services with documentation and process derivations for the procedure in the FO and for
specific details (necessary input parameters, execution parameters for the administrative procedure, necessary
clarifications for enabling transactions to be initiated, etc.) of the great variety of administrative processes
which may occur in the BO: depending on the departmental area, it must be necessary for the customer to be
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integrated as far as possible into the fulfilment of the official service (customer integration) or of dealing with
the matter as comprehensively as possible, so that it is possible for additional episodes, for example as a
result of queries or problems, to be route-optimized.
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Figure 2. lllustration of the implementation locations and options for CiRM logic.

Stochastic transactions (FO) versus deterministic transactions (BO): the communication cycle is run through
fully or partially within a transaction. For every communication episode, another run-through becomes due.
Since this communication cycle is based on reciprocity,, it may also be called a “zipper of interactions”. The
communication that takes place therein does not simply lead to a definite end. The outcome of the
communication may therefore be described as stochastic, in contrast to the back-office transaction which is
deterministic in character, e.g. the issuing of a tax assessment. Figure 2 shows a map in which some of the
front-office principles and aspects of the CiRM logic as defined in this section may be localized and put into
practice.

4.2 Benefitsof CiRM Logic for Administration and Front Office

The following benefit categories of IT investments in the FO area and in the CiRM logic may be considered
as the generic framework of benefits from IT investments according to Nagel (1990), (p. 31): competitive
advantages, productivity improvements and cost savings. The following are just some examples of resulting
advantages: competitive advantages for location; settlement of high net worth citizens, etc. depending on how
the municipality/commune, district/canton, or state is positioned in national competition. The following are
examples of productivity: transaction cost savings (reduction in bureaucracy) for the customer, risk of new,
higher transaction-related coordination costs created within the administration; elimination of any increased
coordination costs through systematic and comprehensive technical integration and interoperability
internally; integration of process chains and value-creation chains with potential for productivity
improvement. The following savings in transaction, coordination and bureaucracy costs may result from the
implementation of FO: reduction in distributed, decentralized personnel with FO tasks in the individual
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departments through centralization of personnel with communication-based tasks in the FO; integration
across the various media leads to reduced transaction and coordination costs; management of historical and
communication records to avoid constant follow-up inquiries about cases; management of cases — by
electronically collating all relevant documents, references, signatures, identifications, address data,
communication histories, etc. — which is open and available for everyone involved, results in savings in time
and costs. It is necessary to take an even more differentiated view of benefit. It is possible that the benefit to
the customer is a more integrated FO while administration will be differentiated by integrated FO with
simultaneous integration of the BO. This aspect is not examined in greater detail here.

4.3 Special CiRM Logic Area: Communications Processes between
Administration and Customer

A special case of CiRM logic is represented by the cross-channel and multi-institutional handling of
communication processes as a stringing together of communication episodes (“zipper of interactions”) and,
where possible, the anticipation of this “zipper of interactions”. Authorities communicate with customers
according to law. Communication processes may be continuous or suspended midway and resumed later. In
certain cases it would be helpful to know the content of previous communication. The communication
processes between administrations and customers is diverse and complex, as well as ultimately dependent on
the departmental area with which the communication occurs. Simultaneous communication happens in
companies where several departments are in communication with authorities at the same time, or if a
customer uses several media simultaneously. However, it is also possible to differentiate between
synchronous and asynchronous communication. A medium is used for communication which permits a more
or less rich communication (Media Richness Model and Theory of Media Synchronicity Dennis and Valacich
(1999), Gronover et al. (2004), Senger et al. (2002)). It is possible for episode-oriented, phase-specific
communication models to be differentiated for life situations, implying differentiated communication
between authorities. Lifecycle-oriented communication models, or even target-group-specific models, are
also conceivable. For the life situation concept, it is crucial that the mix of media used in the course of the
various life phases can be changed, and that the use of the various communication channels by the FO also
change accordingly. Furthermore, it is necessary to differentiate proactive communication (outbound, from
the perspective of the administration) from reactive communication (inbound, from the perspective of the
administration awaiting communication from the customer).

5. INTEGRATION OF FRONT AND BACK OFFICES

5.1 Abstract Front and Back Office Dependency and Interaction Templates

The following generic and not empirically tested templates relating to FO and BO dependencies and
interactions may be considered for illustrative purposes (cf. Figure 3): Case 1 — A possible interaction
template between FO and BO, starting with a customer communication, appears as follows: Contact with FO
initiated by customer; first sub-process in the BO; return to FO; forward to next BO for sub-process handling;
return to FO; forward to next three BO; return to FO; FO to customer. Case 2 — However, another possible
interaction template between FO and BO, starting with a customer communication, may appear as follows:
contact with FO initiated by customer; FO contacts first BO (with or without trans3cfiiost BO contacts

second BO (with or without transaction); second BO contacts third BO (with or without transaction); third
BO contacts fourth BO (with or without transaction); fourth BO feeds back with new status to FO; FO
contacts customer with feedback on status or transaction results. Case 3 — Another possible interaction
template between FO and BO, starting with a communication from the BO, may appear as follows: contact
initiated by BO to FO (with regard to customer communication; e.g. in order to clarify address data following

41tis possible that only clarifications are needed, or retrievals of (more complex) information by the administration, which customers
may require as part of a decision process and which do not necessarily result in back office data transformations and therefore
transactions.
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a divorce); FO contacts customer; customer obtains clarification; customer contacts FO; FO contacts one or
more BO to hand over the necessary information or documents; update data in further locations, registry
database, etc.; feedback to the FO; FO updates the customer and transfers the results of the transaction. Not
shown above is the case of a straightforward retrieval of information from the FO without the BO being
contacted.

Figure 3. Communication processes between customer, front office, and back offices (inbound/outbound).

This may be necessary, for example, for inquiries about the administration’s hours of operation and office
locations, or even to inquire about the status of a transaction, where the status notifications from the BO(s)
are still reported to the FO and can be called up under a tracking and tracing procedure, etc. It is also possible
— for example when clarifying the establishment details of a service company — simply to request advice,
which the FO can provide itself depending on its competence and area of responsibility, without needing to
make contact with the BO. In this instance the advice concept and the corresponding technical support for
BO staff in turn plays an important role, so that even employees who have little knowledge of the
transactions are also able to provide the appropriate advice. Intelligent FO advice tools and CiRM logic are
required accordingly.

5.2 Support or Cross-Section Servicesrequired in the Front Office

The following cross-section- or support services are required in the FO. They must be incorporated into
CiRM or FO logic as and when required: integration of a great variety of transaction services from many
different BO; integration of virtual mailbox services (document boxes or safes); integration of collaboration
services, e.g. for implementation of common electronic form completion; integration of identification and
authentication services; integration of card services of many different types, e.g. for identification, payment
or other services, e.g. door opening or access to document safes; integration of register services connected
with card, identification and authentication services; services for security tunnelling for synchronized
processing of official (electronic) documents by FO employees and customers. In the E-health context, this
typically involves patient records. In the E-government context it typically involves decisions and documents

to be signed. Further, additional/support services may incorporated into CiRM or FO logic: integration of in-
voicing services in connection with payment services and card services and their integration. Since BO
information systems — if not broken open for service-oriented architectures — are usually monolithic,
encapsulations of these systems via service-oriented architectures are required of the type that enables their
functionality as services to be addressed. Thus communication interactions can be supported in the FO by the
appropriate functionality; back-end services — i.e. encapsulated services from the BO systems — are
orchestrated via bus and intermediary “constructions” as required. This does however demand a certain
maturity in the business architecture management (in the BO). It also requires standardization of necessary
services, starting with a consistent and channel-specific catalogue of services by the FO and BO. This
includes the necessary linking of FO and BO services.
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6. CONCLUSIONS

This article defines various terms, starting with what a FO is, how it can be delimited from the BO and what
kind of features an E-government FO should have. This is followed by a detailed description of what is
meant by the term CiRM logic in this article. This is a core element of that which characterizes a FO. The
CiRM logic is defined as the organizational and technical methodology and the corresponding instrument
housing, by means of which the handling of communication in the FO becomes possible in relation to the
BO. This includes, for example, the destruction of the silo integrations, the continuous understanding of the
communication and relationship processes which (may) precede and follow a transaction, the features of
these communication processes and the specific definition and implementation of various interoperability
requirements. Further to this, the article also shows which support services are required from the perspective
of the FO and which FO and BO integration variants exist. Much remains to be done in the specific definition
of the CiRM logic. First of all the conceptualization must be standardized and consolidated, further refined
and specified. Further, it is necessary to investigate in detail what variety of the communication processes
that are currently largely denied in the administrative environment and their mapping can and must be
addressed in the FO. By studying the communication templates and the communication structures, it is
possible to make further steps towards increasing efficiency and effectiveness in communication with
customers of the administration. However, to this end the administration must understand and accept
communication in its environment as an independent and value-adding factor. Another area to be handled is
the further development of interoperability as discussed in the context of the CiRM logic.
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ABSTRACT

Since e-Government has an increasing influence on how government business processes evolve and change, this paper
applies the method of systematic review for identifying, extracting and analyzing the principal proposals for e-
Government ontologies. The most mature proposals have been selected and compared by using a formal framework,
extracting the key requirements that an integrated and unified e-Government ontology should have, and providing the
first steps towards its definition. Ten e-Government ontology models were identified from a systematic review of
literature. A ten point comparison framework was developed to consider the underlying concepts as well as application of
the ontology models. The comparison results were then synthesised into six gaps to inform future e-Government ontology
research. This work is a rigorous and systematic attempt to identify and synthesise the research in public administration
ontology.

KEYWORDS

Ontology, e-Government, Public Administration.

1. INTRODUCTION

In order to exploit all the benefits associated with government integration, public sector has to shift its
practice from information hoarding to information sharing. Ontology has been suggested as the means for
solving this problem.

The principal objective of ontologies is to establish ontological agreements that will serve as a basis for
communication between either human or software agents, thus the decreasing language ambiguity and
knowledge differences between these agents which may lead to errors, a lack of understanding and
unproductive efforts (Angele, 1981), (Bateman, 1995).

This paper aims to review and analyse existing public administration ontology models in order to inform
future e-Government ontology research. The next section outlines the method employed for the review of
literature. The third section introduces the identified public administration ontology models and analyses
them by applying a comparison framework while the analysis results are presented in the fourth section.
Finally the paper concludes with final thoughts and possible future research challenges.

2. REVIEW METHOD
A systematic literature review approach proposed by Tranfield et al. (2003) have been used to identify the

current e-Government ontology models. It consists of three sequential stages: (1) review planning; (2) review
execution; and (3) results analysis.

2.1 Review Planning

The selection criteria used to evaluate the study sources was based on the research experience of the authors
of this work, and these sources were selected by considering certain constraints: studies included in the

137



ISBN: 978-972-8939-67-0 © 2012 IADIS

selected sources had to be written in English and these sources had to be web available and possess search
engines that would allow us to execute advanced search queries. The following list of sources was
considered: Proquest, ScienceDirect, EBSCO, Compendex, INSPEC, Emerald, ACM digital library, IEEE
digital library, SCOPUS, Scholar Google and DBLP.

The research question that was addressed by our review is as follows: What initiatives have been carried
out to develop e-Government ontologies in the field of ontological engineering? Table 1 shows the keywords
and related concepts that were used to formulate this question and which were used during the review.

Table 1. Keywords

Area Keyword Related Concept
Ontologies Ontology Ontological
Ontology Model Engineering

Information Model
Semantic Model

Taxonomy

e-Government e-Government Government
Government Public
Public Administration Administration

Public Sector
e-Participation
e-Democracy
e-Procurement
e-Inclusion

As is shown in Table 2, we combined the selected keywords with AND and OR connectors to obtain our
search chain.

Table 2. Search Chain

(Ontology OR Taxonomy) AND (Government OR (Public AND Administration)
OR (Public AND Sector))

The abstracts and titles of papers returned from the keyword search were evaluated by the type of studies
(mainly conference papers, working papers and journal papers) and time frame. The papers that satisfied
these criteria then had the full paper read to evaluate for inclusion.

2.2 Review Execution

During this stage, the search has been executed in the defined sources and the obtained studies have been
evaluated according to the established criteria. After executing the search chain on the selected sources we
obtained a set of about 100 results which were filtered with the inclusion criteria to give a set of about 50
relevant studies. This set of relevant studies was again filtered with the exclusion criteria to give a set of
studies consisting of 10 primary proposals (Table 3).

Table 3. e-Government Ontology Study Group

Ontology Project Source Countries Involved Year
Access-eGov Access-eGov Schillingeret al. DE,PL, SK 2009
BRITE BRITE Goens BE, DE, ES, IE, IT, NL, SE 2006
DIP DIP Vasiliu & Harand GB 2005
EG BOnt Research Project, National Social SciencKiao et al. CN 2007
Foundation of China

EGODO Reimdoc Ortiz-Rodriguez et al. ES 2006
eGTPM Research Project, NTUA Sarantis & Askounis GR 2010
GEA SemanticGov and OneStopGov Peristeras et al. AT, GB, GR, IE, IT 2009
Ontogov OntoGov Apostolou et al. CH, ES, GE, GR 2006
Terregov Terregov Pérez & Labajo BE, GB, GR, ES, FR, IL, IT 2008
Web Senior  Web Senior Medjahed & Bouguettaya USA 2005
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The obtained ontologies have been classified regarding their: (1) project (2) literature source (3) states
involved and (4) implementation year. Once the primary studies have been selected, relevant information is
extracted and results are described. In order to standardize the way in which this information will be
presented, we have created a means by which to collect data from the selected studies. The systematic
comparison framework consists of ten evaluation criteria. The criteria were developed from analysis of
literature in general ontology development and e-Government:

Implementation Background: The environment in which the ontology has been implemented (practical
if it has been applied to real world or theoretical if it is based on scientific research).

Design View In which way has the ontology motivation/problem been manipulated during the
idea/solution development.

Stakeholder. The beneficiaries of the specific ontology.

Adaptability : Ontology’s capability in adapting to similar domains/systems.

Analysis Depth The analysis depth of the specific development ontology initiative.

Number of Entities: The number of fundamental entities/concepts the ontology consists.

Scope This criterion aims to capture the organizational extent represented in a public administration
ontology model.

Administration Level: An e-Government ontology can cover the whole country (national level), a part of
it (regional level) or a municipality (local level) in such a way determining its administration coverage. On
top of those, there are collaborative ontology initiatives among countries (international level) in order to
provide cross border interoperable services to citizens and businesses

Method of Ontology Construction This criterion aims to detect the underlying methodological
approach adopted for the e-Government ontology development.

Domain: Domains (Interior, Finance, Social Security, Agriculture, Education etc.) refers to large well-
defined areas of the public sector where the tasks to be performed in relation to citizens and businesses are
delivered by several different authorities cutting across tiers of authority.

2.3 Results Analysis

After carrying out the systematic review, the results were summarized and analyzed. We must emphasize that
in order to identify the key analysis results, in the e-Government ontological field, is necessary to start from a
systematic and contrasted ontology comparison framework in order to formally discover the features of the
proposals. The analysis section therefore compares the set of identified proposals discovering how well these
ontologies are defined, and how they could be integrated and reused.

3. E-GOVERNMENT ONTOLOGIES

An overview (Table 4) of the selected e-Government ontologies is provided below as an introduction to their
evaluation which is presented in the fourth section.

Table 4. e-Government Ontology Comparison Results (B:Business, C:Citizen, CB:Cross-Border G:Government, L:Large,
Lo:Local, M:Medium, N:National, P:Practical, R:Regional, S:Small, T:Theoretical)
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DIP T Senario B,C L L 80 Classification for citizens N Undefined Public
Based access to community Administrat
information ion
EG T Oblect B,G L M 10 System Integration, to N IDEF5 Public
BONt oriented modeling and collaborating Administrat
e-government business ion
knowledge
EGOD P Holistc C,G M L 58 Document search N METHONTOL  Legal
o oGY
eGTP P Goal B,G L L 13 Project Management CB Co-operative Public
M oriented Administrat
ion
GEA T Holistic B, L M 19 Internal and external CB Combination of Public
C,G communication of public Top-down and  Administrat
administration organisations Bottom-up ion
Ontog P Holistic B, L M Unde Configuration and adaptation N Ontogov Public
ov C,G fined of e-Government services Framework Administrat
ion
Terreg P Holistc C,G L L 100 To enable local governmentsL,R Two phases Social
ov to deliver online services in (Research of Security
the Social Care environment conceptual

definitions and
links between

concepts,
Operationalizati
on of the
ontology
Web P Procedu C L S 19 Assistance to elderly L,R, Undefined Social
Senior ral N Security

In Access-eGov(Schillinger et al., 2009) ontology the WSMO (Web Service Modelling Ontology)
conceptual model has been adapted and modified properly to meet the requirements of the life event
approach to modelling governmental applications. Available ontology resources from other projects were
investigated and analysed to reuse them for the purposes of the Access-eGov project. Access-eGov reused the
following ontologies:

« WSMO ontologies for description of date, time, and location;

e vCard ontology for addresses and personal data;

e Dublin Core for metadata and document types;

e Terregov, DIP, DAML, GEA, GOVML, AGLS metadata set, and IPSV ontologies for
description of specific e-Government concepts.

BRITE'’s (Business Register Interoperability Throughout Europe) (Goens, 2010) establishes a new
European cooperation ontology so that public bodies can effectively respond to the changes imposed on them
by the new EU laws and new market requirements. The business registers are amongst those public operators
most deeply affected by EU Company Law; they represent an enormous potential asset and catalyst for
realising the objectives of the related EU legislation. BRITE ontology is an EU-wide instrument that makes it
possible to exploit this potential by allowing them to adapt in a coordinated manner. BRITE ontology pursues
to allow the Business Registers of Europe to effectively respond to legislative changes and contribute to
building up the EU market. BRITE sets out advanced ICT and organizational cross-border solutions for
public operators active in 'cross-border Business Registration' and in related 'e-Government' areas such as
financial transparency, financial crime prevention and e-procurement. Its expected impact is wide, affecting
the business community, policy makers, researchers, technical innovators, the media, and the European
citizenship in general.

TheData, Information and Process Integration with Semantic Web Services (DIRPntology (Vasiliu
and Harand, 2005) has been developed from the seamlessUK data model. This model cannot be considered
an Ontology at all, as it only is a Taxonomy: a description and classification of terms, with some eventual
synonyms. For this reason, the project attempted to improve and upgrade this taxonomy into an ontology.
The new seamlessUK Ontology is a more complete model than the initial taxonomy but still lacks strong
relations, good groupings of concepts and appropriate semantics.

DIP’s objective has been to develop and extend semantic web and web service technologies in order to
produce a new technology infrastructure for semantic web services (SWS) - an environment in which
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different web services can discover and cooperate with each other automatically. DIP's long term vision is to
deliver the enormous potential benefits of SWS to e-Work and e-Commerce.

e-Government has two mutually contradictory demands: specialization of knowledge management and
integrated collaborative application. With the increasing of professional knowledge, knowledge will be an
isolated island, namely the knowledge from the different departments can hardly used each other. To achieve
one-stop e-Government requireme§-BOnt (Xiao et al., 2007) proposes an ontology-based approach to
represent e-Government business knowledge and presents the architecture of e-Government knowledge
collaboration management platform based on EG-BOnt. The EG-BOnt provides semantics foundation for
exchange knowledge and effectively promotes common understanding to knowledge and semantic
interoperability of heterogeneous systems. As future works, they plan to pay close attention to several
directions such as the knowledge service strategy, representation of business rules and the intelligent
knowledge retrieve.

EGODO (Ortiz-Rodriguez et al., 2007) is an ontology-based legal information retrieval approach, which
aims to retrieve government documents in a timely and accurate way. This is an approach of an entirely new
wave of legal knowledge systems. Utility of EGODO is twofold: On the one hand, it is a good way to guide
user to the legal terms, thus avoiding him/her to make mistakes at the query construction; and on the other
hand, mostly technical, it is a key to the development of semantic web and improving interoperability on the
legal applications.

In the near future EgoIR is expected to be improved, focusing on further enhancement of the ontology
based retrieval mechanism by means of Natural Language Processing (NLP) techniques for a user friendlier
environment; on the automatic semantic annotation of the documents to improve the search process; and on
security issues by providing a summary of the retrieved documents.

This ontology provides a reference framework for public sector decision makers and e-Government
practitioners during knowledge sharing and development in a government transformation project. The
defined ontology is useful as a framework to guide future research trying to improve e-Government project
management using knowledge engineering technigg@$PM (Sarantis and Askounis, 2010) ontology is
created in order to support stakeholders in keeping in contact, sharing resources, approaches, solutions and
problems occurring in the implementation of e-Government projects. The benefit for public organizations is
to have a chance to re-use experiences, to be guided in the implementation, to join a community of people
involved in e-Government projects, to discuss and share problems and solutions. Specific aims of eGTPM
are:

« Improvement of the management performance of the public organization in terms of efficiency,

transparency and quality as a result of the transparent and configurable flow of information

« Enhancement of the public reputation of the organization through well organized and technically

functional internal management processes

« Provision of a knowledge repository with re-usable components

« Standardization of the participating roles in e-Government projects

« Provision of visibility to e-Government resources in terms of results and templates

« Provision of visibility to the variety of projects and approaches on e-Government implemented in

different areas and in different organizations

GEA (Peristeras et al., 2009) is a modeling effort which aims at introducing a consistent set of object and
process models that describe public administration in a generic fashion. A key aspect of GEA is that it
attempts to be technology-neutral, thus being applicable to different technological environments. GEA
proposes object and process models for the overall governance system, covering two major areas: public
policy formulation and service provision. In fact, the following models are proposed by GEA:

e The Object Model for the Overall Governance System

e The Process Model for the Overall Governance System

* The Object Model for Public Policy Formulation

e The Object Model for Service Provision (Public Service Model)

e The Process Model for Public Policy Formulation

e The Process Model for Service Provision

GEA ontology supports the provision of pan-European services to resolve semantic incompatibilities
amongst public administration systems. The focus is put on the discovery, composition, mediation, and
execution of services within complex scenarios, and the global ontology of semantic components needed for
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web service description is provided. This approach requires an existence of web services on the side of public
administrations.

The OntoGov (Apostolou et al., 2005) service ontology is an e-Government domain-specific service
ontology, or a meta-ontology, proposed by the OntoGov IST project. The proposed ontology is heavily based
on the two major generic service ontologies, namely OWL-S and WSMO.

The OntoGov project provides a semantics-based platform for the consistent composition,
reconfiguration, and evolution of e-Government services. The solution includes a set of ontologies to
describe and support the lifecycle of e-Government services. The OntoGov approach mainly focuses on the
software engineering side rather than on detection and orchestration of the government services; as a
consequence, the interpretation on how the ontologies can be used in practical scenarios can be rather vague.
In addition, the maintenance and usage of the OntoGov solution requires expert knowledge and lacks a
certain degree of transparency for public servants when using the system.

The Terregov (Pérez and Labajo, 2007) ontology is focused on the semantic requirements of
governments at local and regional levels for building flexible and interoperable tools to support the change
towards e-Government services. The Terregov solution provides a specialised ontology as well as a platform
for enhancing existing government web services with a semantic description. Such semantically enhanced
web services can then be detected, accessed, and orchestrated in an interoperable way. However, the
Terregov solution only operates on a regional level of administration and, as such, it lacks a more global
point of view. In addition, the Terregov solution requires a suite of already existing web services on the side
of public administrations. The support for transforming other types of services, such into required web
services is rather limited.

WebSenior (Medjahed and Bouguettaya, 2005), a prototype project of Virginia Polytechnic Institute and
State University (Virginia Tech) and the Virginia Department for the Aging, uses ontologies to automatically
generate Web services customized to senior citizens’ needs and government program laws and regulations.

4. ANALYSIS OF E-GOVERNMENT ONTOLOGY MODELS

Building on the output of the previous section, this section synthesises and summarises the major review
results in existing e-Government ontology models.

4.1 General e-Government Ontology

The systematic review has led us to observe that obtaining a general e-Government ontology has been
identified as a necessity. However, despite the fact that current ontology proposals make important
contributions, they do not solve the problem of obtaining an integrated e-Government ontology. This is not
an easy task (there is no previous work dealing with this subject). Nevertheless, we consider that existing e-
Government ontologies can be used as a general basis for reuse thanks to their properties of shareability and
reusability, although it is first necessary to identify whether these proposals are adequate, and, to extract the
key requirements that must satisfied in order to obtain an integrated and unified e-Government ontology.
Apart from EGODO, Terregov and Web Senior ontologies no specific public sector is being addressed.

4.2 Existing Ontologies should come Near the Real e-Government

The most used approaches are inspiration and synthesis. It seems that e-Government ontology development
has been inspirational endeavour that depends heavily on the robustness and comprehensiveness of top-level
concepts adopted from other ontologies. The e-Government ontology researchers do not build enough from
the vast theoretical base pertinent to e-Government. It is also interesting to point out that the inductive and
collaborative approaches are mostly absent. In respect to the former it is deemed important to stress here that
many researchers, especially in the field of public management and to it closely related fields of public sector
information systems and public policy, have stressed that more theory building through empirical or field
based research is required (Heeks and Bailur, 2007). Hence, more rigorous and theoretically sound analysis is
required to develop more realistic and robust e-Government systems.
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4.3 e-Government Services

e-Government development has highlighted the e-Government services design and implementation as an
important requirement and a very active research topic. Most of the ontology models addresses this issue.
Moreover, due to its open architecture, eGovernment provides a range of new research questions for semantic
web, such as interportal search (e.g. searching for additional resources on other portals in response to a
primary user or agent request).

4.4 Static View

Only a few ontologies have formally represented and acknowledged the importance of time. These models
could therefore be characterized as dynamic. Other models have adopted a rather static view on a e-
Government.

4.5 Taxonomic Structure Prevails

Most ontology models reviewed have class—subclass structure. Although some classes overlap (e.g. Activity,
Task, Process,), big differences in class structures among the e-Government ontology models still exist. The
perception of ontology being some sort of taxonomy prevails. Ontology is not the quest of finding class
structure since the latter is in the realm of epistemology. Classification structure is not inherent to the real
world but constructed by human, therefore the optimal class structure does not exist. The e-Government
ontology models reviewed here urge the effort to identify a deeper order and structure of reality.
Unfortunately, this is far more complex yet far more rewarding than developing a set of classes.

4.6 Interoperability and Collaboration Tool

The eGovernment domain is unique because of the enormous challenges it faces in achieving interoperability
and the need to manage complex causes of change (Sarantis et al., 2011). Setting up seamless eGovernment
services requires information integration as well as process integration, involving a variety of objects with
specific semantics. One key obstacle is the difficulty of automatically mediating the different meanings of
data objects and interfaces.

Building e-Government ontologies is not a simple task when public administration experts have no
background knowledge of ontology engineering techniques or they have not much time to spend during the
task of supporting the public sector cognitive representation. Then, the use of graphical representation is
crucial in order to facilitate communication between ontology engineers and public administration experts.

5. CONCLUSIONS

In the field of Public Administration it is difficult to formalize all existing concepts, which should be adapted
to e-Government standards. The definition of an integrated Public Administration ontology has not, therefore,
been considered as an isolated task, and the community should make greater efforts to combine and improve
the ontologies developed. However, we have used a systematic comparison to identify that the existing e-
Government ontology proposals, despite making important contributions to the Public Administration
community, offer only partial solutions to the integration of knowledge into an integrated Public
Administration ontology. We have therefore presented the key requirements that ontologies should take into
consideration if they are to obtain an integrated and unified e-Government ontology. This integrated e-
Government ontology should at least identify the essential and updated concepts (static knowledge), should
allow user to infer knowledge (dynamic knowledge), and should be reusable and shareable (reusability).
Finally, as further work, the specific study identifies that the best way in which to obtain this integrated
ontology is to study the current state of the art, comparing the most mature proposals through a formal
comparison (concepts, relations, axioms, constraints etc.) in order to obtain a vision of the current situation,
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and to detect aspects which should be improved to integrate and combine them, thus reducing the cost of
developing new ones from scratch without taking those which already exist into consideration.
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FTTH IN MATURE BROADBAND MARKETS:
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ABSTRACT

Next-generation networks are b eing deployed across the globe. However, existing broadband infrastructure may hinder
future investments in these networks in mature broadband markets. While broadband providers are faced by demand
uncertainty, policymakers have to deal with uncertainty at both the supply and demand side of fiber broadband markets.
Discussing the results of a large-scale user s urvey, this paper proposes different scenarios for dealing with the demand
and investment uncertainty in Western Europe.
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1. INTRODUCTION

All over t he world telecommunication incumbents, utility companies and local municipalities are in the
process of investing in next-generation networks. More recently the focus shifted from the backbone to the
access network and the last mile problem. The global market for fiber to the home (FTTH) is growing fast,
but market growth and investments are fragmented across different parts of the world. Whereas this business
flourishes esp ecially in A sia and Eastern Euro pe, in vestments in We stern Europe (exc ept for the Nordic
countries) remain below expectations (Chaillou, 2010). These disparities in deployments around the world
mainly re sult from t he available telecommunication i nfrastructure of the i ncumbents or from al ack o f
resources. Indeed, existing broadband infrastructure is the primary barrier or enabler for FTTH deployment in
Western Europe and largely explains why some regions are experiencing difficulties moving from copper or
cable i nfrastructure t o F TTH techn ology. G enerally, te chnological, re gulatory and market developments
increase the uncertainty thatt hei nvestments w ill pay o ff (I DATE, 2010).1 nthe Belgian m arket,
characterized by two well-established xDSL and cable networks resulting from universal service obligations,
incumbents see m re luctant to rol 1 out F TTH netw orks. However, i n ot her Euro pean co untries, s uch as
Sweden, Norway and the Netherlands for example, governments and local municipalities have committed to
sponsor broadband programs and supported the roll out of open access infrastructure (Kramer et al., 2006).

In its Digital Agenda, the European Commission (2010) defined its strategy for playing a leading role in
the global IC T ec onomy including the promotion o fnat ional deployments of br oadband ne twork
infrastructure. Also Member States have released national broadband policies to foster economic growth and
promote high-speed broadband offerings. It is believed that ultra-broadband access networks will attract new
investments and enhance the establishment of the European information society by t he provision of value-
added se rvices for pu blic a dministration, educ ation, hea lthcare, cul ture e tc. H owever, the pre mise tha t
superfast broadband will bring substantial economic and social benefits is not commonly shared and can even
be criticized. Kenny & Kenny (2011), am ong others, suggest that bil lions of public money may be even
wasted by being spent to deploying FTTH networks. Although these externalities may be unproven, future
traffic congestion and network saturation urge the need for rolling out of next-generation networks.
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2. THEORETICAL FRAMEWORK

The public-private nexus focuses on the interplay between technology supply, business strategies, consumer
demand and market regulations. As Ruhle & Reichl (2008, p. 19) state, “market uncertainty comprises two
aspects: uncertainty on the demand side (‘demand uncertainty’) and uncertainty on the supply side
(“investment uncertainty’).” This urges the need for a more holistic overview of the three main stakeholders
in the FTTH market: telecom operators, consumers and policymakers.

Since technological developments and consumer demands are constantly evolving, telecom operators are
confronted w ith ris ing capital e xpenditures for u pgrading e xisting networks and deploying new network
infrastructure. In recent years, incumbents were forced to invest substantial amounts of money in backbone
and access networks. However, the cost of deploying FTTH networks on a European level are estimated at
€270 billion (up to €5 billion in Belgium) (Lannoo et al., 2006). EU Commissioner Kroes recently promised
to stimulate t he inve stments by o ffering €9.1 b illion to ince ntivize incumbent’s i nvestments in fiber
broadband, but incumbent broadband providers stay reluctant to deploy new infrastructures. But rather than
for financial rea sons, incumbents may fe ar canni balization of their existing b usinesses and may w ish to
preserve their (existing) business model. As Montagne et al. (201 0) ar gue, in vestments in ne xt-generation
access networks by telecom companies are mainly driven by competition and regulation, and only to a lesser
extent by market demand. Rather than investing in fiber broadband, i ncumbents tend to u pgrade e xisting
networks. Whereas cable operators migrate to DOCSIS 3.0, telecom incumbents seem committed to VDSL2
to counter the FTTH threat. In addition, incumbents are implementing new techniques (like pair bonding and
vectoring) to accelerate transmission speed. These com panies a Iso fear they will be o bliged to grant
wholesale ac cess to sma ller rivals an d new entrants ifthey invest in FTTH. In t his respec t, reg ulatory
uncertainty may act as a barrier for investments as well (van Gorp & Middleton, 2009). To cope with market
uncertainty, operators mainly search for de nsely populated areas or sta rt deploying networks only when a
given percentage of the market intends to subscribe to the network. Given all these uncertainties, incumbents
are currently not the driving force behind fiber broadband. Instead, the FTTH market is driven by alternative
telecom operators and utility companies (electricity, water, housing) that are developing their own network
infrastructure to compete in the market (Tadayoni & Sigurdsson, 2007). But also external companies such as
investment funds or content providers decided to invest in FTTH. In most instances, these companies engage
with I ocal munic ipalities or go vernments to establish public-private partnerships (P PP) to be ablet o
accumulate funds and knowledge. The strategy and goals of PPPs are various and range from overcoming
market failure, or spurring economic growth to bridging digital divides (Cave & Martin, 2010; Nucciarelli et
al., 2010, 2010; Sadowski, 2009). Not only goals may differ, also ownership structures can vary largely. The
involvement of (local) governments ranges from facilitator to developer of a project, this may affect the
business model, funding, infrastructure and how demand is handled (Troulos & Maglaris, 2011). One of the
risks is that this in vestment re sults in an ine fficient and pa tchy network with incompatible s tandards or
documentation (Huigen & Cave, 2008).

In addition to these investor and infrastructure developer roles, governments can also operate as users and
regulators (Gillett et al., 2004). In the past, regulation was conveyed at the national level and operators were,
with the exception of the UK, monopolists (van K ranenburg & H agedoorn, 200 8). While liberalizing the
industry inth e 1 990s, telecommunications beca me i nternational a nd su pervised by EU governmental
institutions. In addition, telecommunication policy is marked by the enduring trade-off between competition
and innovation. Policymakers could stimulate open competition, but are able to incentivize investments in
network infrastructure (Cambini, 2009). It is often hard to predict the outcome of regulation. In the context of
FTTH deployments, policies can focus on either open access regulation (service competition) or competitive
networks (infrastructure competition). In any case, telecommunications policy and regulation should ideally
facilitate ec onomical ac tivities an d the pr ovisioning o f innovative ser vices. Next to this more industrial
policy, governments justify their investments in next-generation networks with the rea soning that they can
execute policy objectives themselves. Stimulating economic development, providing access to e-government
services and overcoming the di gital divide are often referred to in this c ontext (Ida & H origuchi, 20 08).
However e conomic in terest outweigh soc ial fa ctors. S pecific at tention should be devoted to bridging the
digital divide, ensuring that all citizens have equal access to broadband infrastructure and that they can fully
participate in the information society. As the digital divide is increasingly seen as a multidimensional concept
complementing access with attitudes and skills, this entails e-inclusion policies that are specifically targeted
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towards different groups of the population (van Dijk & Hacker, 2003, Verdegem & V erhoest, 2009). One of
the factors that may complicate digital divide policies is t hat access is often a household decision whereas
usage is a n individual decision (Brown, 2008). A part from the b inary (but also false) op position between
‘haves’ and ‘have-not’s, the rol l-out o f ne xt-generation netw orks i mposes a new digital divide between
people with ultrafast broadband Internet and those with slower connections (Prieger & Hu, 2008). Broadband
providers ha ve a lso offered spec ial packagesto convert this se gment into cus tomers. Policymakers ar e
entitled to stimulate or facilitate developments at both sides of the market. Therefore, next-generation access
and the digital divide are sometimes seen as two sides of the same coin that demands an integrated approach
to ensure that not only F TTH’s ec onomic benefits are re alized, but a Iso that the service generates social
externalities. A problem that may arise is that investments are usually made by local governments whereas
national or European institutions create the legal framework. It is therefore necessary that these initiatives are
clearly aligned.

In order to deal with demand uncertainty, both public authorities and broadband service providers need to
step beyond generic strategies and policies but have to consider the specific dynamics, and the geographic,
social and de mographic structure o flocal markets. These features ma y hea vily affect the o utcome of
investments and regulation (Ragoobar et al., 2011). In densely populated areas, for example, fixed costs can
be divided am ongst more consumers. This decreases subscription fees, which may in turn sp ur consumer
adoption (Frigo & al, 2004). Since critical mass is required to finance broadband projects, this explains why
most FTTH deployments are currently limited to cities or specific areas (van Gorp & Middleton, 2009). In
the remaining parts of the paper, market demand for FTTH in a Belgian city is assessed and the implications
for the incumbents and policy are discussed.

3. METHODOLOGY

The em pirical data pre sented i n the pa per w ere collected by means of an offli ne questionnaire. The
assessment of the market demand for FTTH has been limited to the case of Ghent, the third largest city in
Belgium housing more than 250,000 inhabitants and over 20,000 students. In total, a representative sample of
2,000 registered inhabitants were selected and invited to join the study. Eventually, 516 respondents filled out
the questionnaire, resulting in a re sponse rate of 25.8%. By c omparing the sam ple with official s tatistics
provided by the city of Ghent, it can be concluded that the sample is relatively representative for the total
population of Ghent. After being familiarized with the innovation, people were asked about their opinion and
attitudes towards the technology and its applications.

The demand assessment mainly relies on the diffusion of innovation theory elaborated by Rogers (2003).
According to this theory, the diffusion of an innovation in society follows a bell-shaped pattern amongst five
adopter segments: innovators, early adopters, early majority, late majority and laggards. However, traditional
intention-based surveys (‘Would you be interested in ...?”) typically overestimate market potential (Bennett
& Kottasz, 2001). Therefore, the product specific ad option potential (PSAP) scale was applied to obtain a
more accurate reliable fore cast of the market pote ntial for FTT H. The PS AP method ca librates t he
overestimations of tra ditional i ntention surveyst oa m ore reliable level o fper sonal ‘optimal’ and
‘suboptimal’ product o fferings (including pricing and features) (De Marez & V erleye, 20 04). A lthough it
may be hard to make valid predictions for a period longer than two years, the method has been applied and
validated for several new technologies (De Marez et al.; 2011, Verdegem & De Marez, 2011). A limitation of
this paper is that the respondents were not familiar with the technology since they were not able to test FTTH
and its applications in practice. Furthermore, consumers’ needs and expectations can evolve in the coming
years. The potential of mobile technologies was also underestimated due to these factors. Since it takes a long
time to roll out FTTH, this has to be taken into account.
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4. RESULTS

4.1 Internet Connection

Due to their wide availability, cable (55.7%) and xDSL (34.4%) are the most popular access technologies
amongst the respondents, which implies that a considerable amount of consumers have access to broadband
networks. In general, people are quite satisfied with their current Internet connection, which suggests that
people have little motivations for mi grating to b etter p erforming n etwork t echnologies wi thout a dditional
benefits. The respondents se em most sa tisfied with network re liability, capa city ( download a nd up load
volume) and b andwidth/speed (Figure 1). Although fiber broadband promises a better Internet experience
regarding these particular features, people seem already relatively satisfied about them. A regression analysis
indicates that these features have the largest impact on customer satisfaction.

On the other hand, respondents indicate load time and response time as future action points (towards an
optimal quality of experience) for the Internet service providers. This is where FTTH technology is said to
make a clear difference compared to existing networks, but this raises the question whether these features
will ¢ onvince consumers to migrate t o fib er. The perc eived high subs cription costs and the ra ther poor
price/quality ratio are two recurrent findings. Given the substantial deployment investments and the lack of
economies o f'sca le, it is questionable that F TTH ser vice pr oviders ¢ an succ essfully position a more
expensive service without additional benefits in a competitive market.

Price/quality ll 45,2 ]I ll : lFS : 3,3
Networ k reliability | | | 53,4 | | | 7,1
Reaction time | I | 4T|,2 | I 5,4
Luad Lime | | | 4?,2 | | 5,2
Subscription fee I 113,4 | I | 212 | 3,5
Capacity | | 55,7 | | | 1?],3
Bandwidth/speed ) , ST, ) , 96

0% 10% 20% 30% 4C% 50% ©0% 70% 80% 90% 100%

m Very unsatisfied  m Unsatisfied Neutral Satisfied Very satisfied

Figure 1.Satisfaction with current Internet connection (N: 470)

4.2 Market Demand

By applying the PSAP segmentation forecast method on the stated intentions of 516 respondents, a reliable
view on the size and nature of the adopter categories for FTTH in Ghent can be obtained (Figure 2). Contrary
to the expected normal shaped distribution, the end result is a double-peaked curve. This suggests that there
is ¢ ertainly some mark et p otential for FTTH although p roviders have to deal with a rather dual market
perspective. There is a substantial part of earlier adopters, as innovators (5.2%) and e arly adopters (10.3%)
are overrepresented compared to Rogers’ predicted pattern. On the other hand, 73% of the respondents are
classified as e ither late majority or laggards. This significantly exceeds the theoretical assumption. In ot her
words, market demand is characterized by a dedicated niche segment on the one hand and a rather lar ge
apathetic mass on the other hand. Typical for such dual markets is the presence of a ‘chasm’ that needs to be
bridged w hen a ssuming fu 1l m arket pe netration. A part from at tracting t he innovator a nd ea rly adopter
segments, which ac knowledge th e added val ue o f ultra-broadband, providers will ne ed to bri ng other
segments, which are more reluctant to mi grate to FTTH , on board as well. This will have implications in
terms of marketing and targeting the service to the community. With regard to adopter profiles, (statistically)
significant relationships between behavioral innovativeness and a ge, usage, housing type and employment
were found. Younger people and people that use the Internet more often, tend to be more interested in FTTH.
Students, entr epreneurs and ma nagers a re also mor e like ly to be i nnovators. Th ere were significant
differences between the amount of earlier adopter and later adopters in the examined regions. However, these
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results are hardly applicable to other parts of the country or other countries, since socio-cultural differences
and even market structures may cause different usage and adoption patterns. Regarding gender, ed ucation
level, income level, urbanization level and family size, no significant relationships were identified.
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Figure 2.0verview of the market potential of FTTH in Ghent (N: 460)

4.3 Willingness to pay

As indicated, migrating to FTTH is only considered by a relatively small group of people (some 16% of total
market), which are willing to pay a premium price on top of their current subscription fee for enjoying the
benefits promised by FTTH. Generally, willingness to pay is (not surprisingly) significantly higher among
innovator and early adopter segments. Whereas innovators are willing to pay an average premium of €9.98 a
month, this price is limited to €5.88 amongst the late majority segment while the laggards do not want to pay
additionally. The b ulk ofthe in novator and ea rly ma jority segm ents seem w illing to migrate to ultra-
broadband services (unlimited capacity, min. 50Mbps upload and download speeds) whereas the early and
late ma jority segments pr efer a broad band co nnection (limi ted capacity, 16Mbps d ownload and 2Mb ps
upload speed).

In the other p arts of the questionnaire price se nsitivity was examined. Almost 72% of the sample is
willing to upgrade to FTTH w hen this ser vice would be provided ata price similar to the one they are
currently p aying for t heir ¢ onnection. In this sce nario, no cha sm can be identified suggesting that this
marketing strategy may be close to optimal, but hands no further incentives for providers to invest in new
network infrastructure (since the price premium is zero). This interest drops to 11.3% when introducing the
service at current prices increased with €10. When charging premium prices, market demand rapidly declines
but also allows broadband providers to better monetize their investments in new network infrastructure.

4.4 Services

Obviously, this willingness to pay is influenced by the perceived added value for consumers. In this context,
new applications may trigger market demand for FTTH. Innovators see added value in multi-screen usage,
video telephony and high-quality video streaming, which quality of experience is assumed to s ubstantially
improved with FTTH. Laggards, on the contrary, are more interested in existing but basic services such as e-
mailing and video websites. They especially stick to applications that they are already familiar with, and are
not really interested in innovative services like health monitoring or ad vanced ed ucational services. Since
especially the early m ajority sh owed interest to these applications, i nnovative s ervices t hat c reate soc ial
externalities, such as in the domain of healthcare, government and education, could be crucial in illustrating
the value added of fiber broadband to this rather substantial segment. Online multiplayer gaming and security
cameras were found the least convincing use cases for people to migrate to ultra-broadband access networks.
For all of these services there was a significant difference between the adopter categories in terms of interest.
At the m oment the services that are only supported by FTTH are fairly limited. Most o fthese can be
facilitated with the existing network architecture.
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5. DISCUSSION

In this paper, the question was raised to what extent existing broadband infrastructure is a hampering factor
in the roll-out of fiber based networks. It was argued that uncertainties at both the demand and supply side
may slow down the development of these markets and that policymakers are entitled to stimulate or facilitate
development at both sides of the market. In general, the results show that demand for fiber-based networks is
relatively low and that a large part of the market is i ndifferent to superfast broadband. This limited market
demand is marked by several indicators. Firstly, people seem relatively satisfied with the speed and capacity
of their current Internet connection. Secondly, the majority is not convinced by the proposed services and see
little added value of innovative services. Furthermore, willingness to pay is crucial. The results suggest that
only a small part of the population is willing to pay a premium price for fiber broadband, but that almost 72%
of the sample is willing to migrate to fiber when it is offered at current prices. Since the survey was held in a
mature broadband market, however, the resu Its may not be applicable for those markets where broadband
infrastructure is still under-established. The wide availability of performing broadband connections that are
offered at c ompetitive prices may lar gely in fluence adoption decisions. P roviding bundles at competitive
prices w ould cre ate co nvenience and may spur F TTH ad option rates. In this ¢ ontext, socio-c ultural an d
economic contexts may affect adoption rates of FTTH connections and investment uncertainties. However,
this uncertainty is mainly influenced by the degree of competition in the market and the impact of regulation
since these factors have an impact on the willingness to invest in new networks.

Based on the level of these demand and investment uncertainties, four different scenarios can be outlined
(see Figure 3). In each of these scenarios, a combination of both market uncertainties are discussed. For each
scenario, o pportunities for public and private actors are described and a possible strategy for overcoming
uncertainties is proposed. Although these scenarios may be regarded as static and oversimplified, we believe
this m odel helps identifying t hose m arket si tuations w here go vernment i ntervention ma'y be needed to
facilitate the development of fiber broadband markets.

High demand

Scenario 3 Scenariod

Low investments High investments

Scenario 1 Scenario 2

Low demand

Figure 3. Overview of the proposed scenarios

Scenario 1: When market demand is low and operators are not eager to invest in new infrastructure, this
scenario is characterized by a chicken-or-egg problem. Operators are reluctant to roll-out FTTH as there is
limited demand while this demand is not triggered by absence of infrastructure. In this context, operators are
likely to upgrade existing infrastructure so that there may be an important role for government for stimulating
FTTH development in such markets. A possible solution for overcoming this Catch-22 problem could be the
establishment of a publicly owned network. In such a scenario, local authorities invest in passive netw ork
infrastructure (backhaul) and provide open access to interested telecom operators and service providers to use
this network. This way, governments secure that fiber broadband infrastructure is deployed. Incumbents tend
to react fiercely to these projects so there are n o guarantees that these market players will 1 ease n etwork
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capacity and that consumers will migrate to FTTH. Thus, the appropriateness of public intervention in such
markets can be questioned since investments are high and market uncertainties remain.

Scenario 2: In this “If we build it, they will come” scenario, broadband providers or other companies are
investing in ne xt-generation networks and try to trigger market demand. They can achieve this by bundling
services, reducing prices and stimulating complementary innovation in compelling services. By aggregating
market demand, these providers can assure critical mass, realize economies of scale and provide consumers
access at lower prices. To overcome this high investment and to increase the ARPU (average revenue per
user), companies can decide to apply new business models. This can have an effect on net neutrality. On the
other hand it is also possible that more service providers are active on the same network so that the choice
increases and net neutrality is not an issue. Governments can play a role in providing e-government services
or by subsidizing the purchase of modems that are needed for fiber broadband. However, this may trigger the
interest of competition authorities as this approach is not technology-neutral.

Scenario 3: Ideally, market demand should attract investments, but re gulatory and especially financial
thresholds may hamper willingness to investment. One possible strategy to overcome these barriers is setting
up PPP constructions since lack of appropriate funding may be the main reason for telecom operators for not
investing in fiber broa dband. In this context, the provision of p ublic subsidies can actas a catalyst for
investments on the supply side. This can stimulate other operators to invest in additional infrastructure and
increase ¢ ompetition in the market. However, the q uestion raises t o w hat extent a duplication of fi ber
broadband infrastructures (i.e . the la dder of in vestment approach) is s ocially and ec onomically des irable.
Sharing the network investments is another option.

Scenario 4: The combination of high market demand and high investments is the optimal situation for a
fast FTTH roll-out and secures a high take-up rate. In first instance, no government intervention is needed as
this is an example of perfect markets. However, this does not guarantee that operators will provide wholesale
access to other operators. Consequently, competition in FTTH markets is not assured. This might stimulate
policy intervention in order to stimulate rivalry and decrease prices.

The implications of't his p aper ar e bo th pr actical andt heoretical. The re sults might help local
municipalities and other interested companies while assessing the feasibility of fiber broadband deployments.
Especially in mature broadband markets, these conclusions are applicable and may raise a couple of related
issues. The delicate interplay between the differ ent s takeholders sh ould be ¢ onsidered since the dialectic
between market, policy and users might affect the outcome of the FTTH diffusion. Further research should
focus on the determinants for demand and investments, and on approaches to deal with uncertainties on both
sides of the market. Hence, the model proposed in this paper can be applied to manage the risks related to the
deployment of fiber broadband infrastructure.
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ABSTRACT

This paper deals with e-government documents multilayered clustering based on hybrid approach that combines Fuzzy-
C-mean algorithm, cosine similarity and semantic similarity measures. The system described here is intended to reduce
response time between citizen’s questions and government answers, either to eliminate or to minimize the role of subject
matter experts. Layers of documents are defined by key terms that are discovered by a clustering engine that we named
ADVANSE. After short overview of clustering algorithms the paper concentrates step by step on the functionality of
ADVANSE. Finally, concluding remarks emphasize some important features of this approach and gave future research
directions.
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1. INTRODUCTION

A growing amount of information related to the government rules, regulations, amended provisions, legal
precedence and interpretive guidelines are distributed on different government portals, so that citizens can
browse, search and use them. Some of these portals are equipped with search engines that provide text based
search of documents. However, government documents are often extensive, containing cross references with
other related documents. Moreover documents are semi-structured with potentially similar and often
ambiguous content, terminology and context. Regardless of the fact that these portals are provided for the use
by common citizens, above mentioned facts create serious impediment for their searching, understanding and
use by them.

Citizens without much knowledge in this domain interacting and using these government portals are often
disappointed by the difficulties that must be overcome and efforts they have to make in order to access or
gather the requested information, and by the lack of effectiveness and orchestration of the various
procedures. Domain experts must be engaged to examine the various cases and select the appropriate service
or information requested by citizen. Typically, such a scenario should consist of the following: Citizen makes
a request for specific information elaborating his specific case; government officer receives the request,
examine the request, clustering the nature of the problem and send it to specific domain expert; domain
expert evaluate the citizen’s case and prepare the requested information. Some of the citizen’s cases are
related to previous and could be easily answered. However, sometimes, collecting and consolidating all the
information could be very difficult and time consuming. Moreover, the number of requests usually
significantly exceeds the available number of government domain experts that may to process requests,
which additionally increases the cost and time for requesting and receiving services.

In general we may agree with definition that electronic government is government’s use of technology,
particularly Web-based Internet applications, to enhance the access to and delivery of government
information and services to citizens, business partners, employees, etc. (Wang, et al, 2005). If so, the question
is, how to find a proper document or set of them from the bunch of, usually distributed, documents that meet
citizen’s requirements. This paper proposes a hybrid solution for multilayered document clisteeithgpn
Fuzzy C — mean algorithm (derived from K — mean algorithm) in which the membership function is
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expressed with the term frequency and inverse document frequency in the initialization phase. During the
system exploitation, cosine similarity is used for clusters determining.

2. RELATED WORK ON CLUSTERING ALGORITHMS

Clustering have attracted much attention in research community for years gained either by different
applications requirements such as pattern recognition, image processing and information retrieval, etc., the
overview of which is given in (Jain et al, 1999) or by new technological enablers such as XML (Algergawy
et al, 2011), Web services (Platzer, et al., 2009), semantic technologies (Tagarelli and Greco, 2010), agents
(Garruzzo and Rosaci, 2008) and various combinations of these that are able to handle clustering of
distributed objects of different kinds (Keeney et al, 2008).

Clustering, information retrieval and contextual responding represent the main system functions in the
services that e-government offers to the citizens. Those functions can be performed automatically, by using
different algorithms and methods. There are different taxonomies of similarity/distance measures (Kuropka,
2004). They can be grouped in three basic categories: algebraic, probabilistic and measures based on set
theory, as shown in Table 1

Table 1. A classification of text similarity algorithms by mathematical model used

Algorithm/M athematical model Set theoretic  Algebraic  Probabilistic
Jaccard Correlation Coefficient (JCC) X

Euclidian distance X

Kullback-Leibler (KL) divergence X
Cosine similarity X

Jaccard Correlation Coefficient (JCG3 similarity measure which depends on set theory. Documents are
represented as set of terms. Jacquard correlation is the ratio between intersection and union of those sets. It is
zero if there are not terms in the intersection. Maximum value is 1 when both of the documents have the
same term sets. Terms are usually mapped to distinct integer values by using appropriate hash function. This
function can be predefined — deterministic, or randomly selected from the hash function set (e.g. universal
hash family for strings). In this case, if there is collision between hash values in the same document set,
rehashing is necessary. In JCC measuring, different document lengths are solved by padding shorter
document with zeros before comparison. Similar to JCC is Dice.

Euclidian distanceuses the graphical representation of documents in the space model. It represents
algebraic measure in which the documents are represented as the sets of terms (points in the space). Terms
can be represented by weights — different measures in the model (usually it is combination of term frequency
and inverse term frequency, so calldfidf, or probability measures). The Euclidian space has as much
dimensions as considered terms. It is usually used for clustering as a default measure in K — mean algorithm
(MacQueen, 1967; Vattani, 2011). Manhattan and Minkowski distances (Guo, 2004) represent the measures
derived from Euclidian distance.

Kullback-Leibler (KL) divergenceis similarity measure which depends on probabilistic theory).
Compared texts are represented with probability distributions of terms they consist of. For example, if KL
divergence is lower, compared documents are more similar (they have similar probability distributions). KL
divergence is non — symmetric (result depends on the order of comparison), hon — negative and unbounded
(from zero to infinity) measure. Therefore, other divergence measures are derived from this one: averaged
KL divergence and Jensen Shannon (JS) divergence. Both of them are based on averaging, but JS divergence
is much more complicated. It depends on generating of artificial distribution as average of two measured
distributions and after, measuring divergence between real distributions and generated one. This way JS
divergence is symmetrical, and its value is always less than KL and averaged KL divergence.

Cosine similarity(Salton and Wang, 1978) is algebraic measure of angle between these vectors. Cosine
similarity is one of the most commonly used text similarity measure because of its simplicity and because it
is not dependent on the text length. The compared texts are represented as resulted term vectors.

Beside the similarity measures mentioned above, there are lot of other measures and classifiers: Jaro—
Winkler distance — algebraic measure for short strings comparison (Winkler, 2006); Naive Bayesian classifier
(Pedersen, 2000) — general purpose probabilistic measure for multidimensional classification problems; —
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using of covariance of two term vectors (text objects) and their standard deviations; Dice — Sorensen
coefficient (Kondrak, et al, 2003) — similar to JCC, but it simplifies problem by converting compared strings
into bigram sets (sets of neighbor character pairs) and by dividing number of common bigrams (intersection)
with full number of bigrams in both strings.

All aforementioned measurement techniques give different results depending on the characteristics of
compared texts: length, language, described domain, content and even the writing style. Therefore, similarity
techniques implemented in the system have to be accommodated with text characteristic. For example, if two
documents have different size, but they consist of the same terms, their similarity is 1 (maximum value). This
property is especially useful in case when it is necessary to compare content which have different length, e.g.
to compare a question which consists of one, or few sentences with whole document.

3. CLUSTERING IN ADVANSE

E-government systems are intended to assist citizens to make decisions. As described earlier, in the actual e-
government systems, the questions answered by Subject Matter Experts (SMESs). The response time varies
from one to several days. It depends on the availability of SME. Other hand, a number of questions and
answers accumulate over time. They could be considered as a kind of the knowledge base (KB). This KB
could be good basis for the Advanced Answering Engine (ADVANSE) development. ADVANSE uses
clustered resources (documents, existing questions and answers) for responding to the citizen. Documents are
stored in the repository, while the questions and answers are stored in the database. All these resources are
used by ADVANSE application.

Dpﬁon 3: ADVANSE s-enu
( question to SME |
, {Subject Meter Expert) and J

}Ih h| 4 ption 2: AWANSE tries £6",
mspﬂnsew 2 answer find “enough” similar \.
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DB server
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Citizen 7 e-Governemnt & their answer
| services Portal 3
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Figure 1. Interaction between citizens and system

Interaction between the citizen and the system can be processed by ADVANSE in different ways (Fig.1).
The system can respond with some of existing answers if the related question is “enough” similar to the
citizen’s one.

If there is not any “enough” similar question in the database, the system tries to find “similar” document.
Finally, if the first two options are not possible, ADVANSE forwards the question to the SME for responding
in traditional way (send the “safety” answer to the citizen at the same time — formal message with appropriate
explanation, recommendation, or references to the other resources).

3.1 General Content M odel

There are three content types in the system: citizen’s questions, governmental documents and SME answers.
The content model for particular domain (i.e. finance, or low) represents a corps that is layered (Fig.2). The
layer of questions is on the top, layer of answers is in the middle and layer of documents is on the bottom.
Layers of documents and questions are clustered by key terms. There are documents and questions that
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belong more than one cluster. That means there are several key terms in one document, or in one question.
Therefore the clusters represented as the sets that are intersected with each other. Answers represent the
products of the system regardless of they created manually or automatically. The answers are connected to

the questions as well as to the documents. The connections can be formed freely. One answer can be

connected with many questions and vice versa. The same is about the connections between answers and
documents.

CORPS X

Questions layer

Answers layer

Documents layer

\_

Figure 2. Predefined categories vs. clustering categories

The connections have different strength. They are exactly weighted by two factors® ®he i5 the
degree of similarity and another one is derived from citizen evaluation. The degree of similarity is calculated
by system and it represents an objective value. The evaluations preformed by citizens depend on their
individual expectations and attitudes. Therefore this measure has subjective nature, but that becomes more
objective as the answer has more evaluations. Generally, there is no limit to the number of clusters that one
answer belongs.

3.2 Initial Generation of Clusters

The content which has to be clustered is heterogeneous and layered (documents, already existing questions
and answers answered by SME). Therefore clustering is performed by predefined key term set. Domain key
sets can be provided by using some existing public corps of domain terms, or by SMEs. A key term can be a
single word or multiple words with specific meaning (key phrase). The clustering initialization could be
performed in different ways: random partition (Hamerly and Elkan, 2002), Forgy partition (Garijo, et. al,
2002), Kaufman (Laan, et al, 2003). Except the Kaufman method, all others need predefined number of
clusters. Because Random partition method is,usetiber of key terms is used as number of initial clusters.
Clustering is performed by using Fuzzy C — mean algorithm (so called FCM) (Zou, et al, 2008). Unlike the
most popular K — means algorithm (it forms clusters with the clear boundaries and without intersections),
FCM provides possibility that one data portion (question or document in our case) can belong to more than
one cluster. FCM objective function is based on simple K — mean objective function (1).

n k ‘ 2 (1)
ffcm :ZZ n} H)g _Clu

i=1 j=1

FCM objective function is multiplicative: practically it consists ko{number of clusters) K — means
functions because it has to express the fact that every data portion belongs to every cluster in some degree.
This membership degree is expressed by membership fumgtidhmeans that every question or document
X hasj membership functions. This function has normalized values (between 0 and 1) and it can be modified
by factorf. This factor is common for whole data set and it affects on behavior of fuzzy reasoning. Its values
can be equal or more one. In our solution this factor is igndsdd. (This means that the system works in
fully fuzzy mode. The right end part of function represents Euclidian distance [ref] between cluster centroid
and concrete data point (same as in the K — means function). During exploitation, the system repeats
clustering in some conditions. This means that new clusters can be formed, and cluster boundaries can be
changed. Clustering process is usually triggered by the number of new questions, or some other criteria (e.qg.
low level of citizen satisfaction about responded answers). This way, the system is improving itself
continuously over time.
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3.3 Determination of Clusters

ADVANSE has to find the cluster which contains the questions similar to the new one. If there are a large
number of clusters and lot of questions in clusters, it will be very difficult to provide the calculation how
much is a new question similar to each existing question. The better solution is using of cluster centroids as a
kind of meaning value which can represent all of the cluster members. Because the clusters are formed by
using Fuzzy C — mean algorithm, the similarity can be expressed by degree of membership. ADVANSE
calculatesthe membership functionngq) of a new question by using the frequency of specific term in the
question {f,q) and inverse term frequenaylf ). (Wu, et al, 2008) (eq. 5).

N, 2
m,, = logtf,, +)log—-
atif tf,, 0

The inverse term frequency is represented as ratio of total number of questions in the NJjusted (
number of questions that contains key tefgX. The value of membership function is normalized by using
logarithm values. If the term doesn’t exist in the new question, the membership function has minimum value
(m; = 0). Maximum membershipn(; = 1) happens when the new question (after filtering) contains only
appearances (one or more) of key term. Because of using of fuzzy concepts, ADVANSE has ability to handle
the questions that have more than one key term (phrases). In this case it measures membership functions for
each particular word in the phrase. Theoretically, the question belongs to as many clusters as many key terms
it contains. Practically, it is filtered by predefined threshold. ADVANSE assigns the zero valued membership
functions for terms which are not presented in the question w;its less than threshold value. This means
that every question and cluster have membership functions matrixdtrix). The zero value membership
means that the question doesn't belong to the specified cluster. These matrixes are used by ADVANSE to
determinate corresponding cluster(s).

3.4 Questions similarity

If cluster is determined, ADVANSE will compare citizen question with the existing questions in the cluster.
Comparison is performed by using modified Cosine similarity. Cosine similarity is the most commonly used
text similarity measure. Questions are considered as a term vectors consist of ordered pairs of terms and their
frequencies. This way the questions can be presented with resulting vector and similarity is greater if the
angle between resulting vectors is closer. The direction of each term vector (component of the result question
vector) is different and calculated by the system. Other words, if there are N terms, than N vectors in N
directions are defined. ADVANSE calculates directions (angles) by using appropriate hash function (Stain,
2007) on term strings. Cosine similarity does not depend on the question (document) length. It just depends
on the vector (term) composition. Also, Cosine similarity does not depends on the order of terms.
Its intensity can be also expressed by usiinlf) of compared questions (eq.6). This simple, but effective

mechanism is especially useful for processing of large number of questions.
. (3)

z tfidf, ,, * tfidf,
Ccosy (Chvcb):\/ =

N N
> tfidf, " * \/Z tfidf, ,,”
i=1 i=1

Similarity is calculated as division of dot product and magnitudes of two compared vectors,Nvhere
represents number of all considered terms. ADVANSE performs similarity calculation as many times as
many questions are stored in the cluster. There are several resulting strategies: the besNaasultsp or
results above the threshold. If there are many results (questions) it will be confusing to present so many
answers to the citizen. Other side if the best one is used, maybe citizen will not be satisfied about just one
answer. Maybe tofN results will be the most appropriate if it is possible to dynamically chah{fame
tuning). One question can be related to one or many answers. These relations are weighted by so called
relation strength. This value depends on different factors (eq. 7). When SME creates new answer, system
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assigndnitial strength (V) to the relation. This value is important in the beginning of using of the system,
when the number of feedbacks is too much low.
(4)

Sqa :Vini + Inf * an

The product of two factordeedback importancg,) andpositive & negative ratiqR;,), represents other
part of the strength equation. It becomes important when the number of feedbacks exceeds the threshold
value. Feedback importance is calculated by using the number of positive and negative feedbacks. Another
factor in product ispositive & negative ratiolts value is calculated by dividing the summary result of
positive and negative grades with whole number of feedbacks.

4. CONCLUSION

Hybrid solution proposed in this paper fully depends on the nature of the e — government services: content
and functionality. The most of the formal documents that can be used for system responding are held in the
document repositories (CMS). Otherwise, data as citizens’ questions and SME answers are stored in the
system DB. Therefore, ADVANSE content model is layered and clusters are partially overlapped. On the
other hand, the system needs questions, answers and documents to be semantically connected. These features
have influenced the overall system design, especially for using different similarity measuring techniques.
Therefore, ADVANSE can process the citizens’ requests in different and flexible ways. The system provides
the conditions for early high — quality responding (for each case), and expectation is the citizens will be much
more satisfied then before.

ADVANSE is a part of wider project aiming to provide intelligent decision support system that will
collect, cluster and analyze data from various data sources including, but not limited to, social, biological,
and economical systems in order to make government’s decisions easier. Thus, future research will take place
in several directions such us implementation and testing the other algorithms, development of clustered data
warehouses for different domains and fully semantically-enabled clustering engine for clustering information
from heterogeneous data sources.
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ABSTRACT

Electronic and mobile government services represent a tremendous impetus to move forward in the 21st century with the
potential to bring about a higher quality and more cost effective services to enhance the relationship between citizens and
government. In this paper, the municipalities’ electronic services provided to citizens are examined based on the

assessment of their websites. As a result, a typology of electronic and mobile services is proposed. Furthermore, the
users’ perspective is inquired in order to depict the awareness, the usage and the attitude of citizens in relation to the
electronic and mobile services provided by the municipalities in Northern Greece. Therefore, electronic services are used
only by a small percentage of Greek citizens due to lack of awareness and trust in electronic government. Mobile services
are regarded to be beneficial, while high cost and lack of network connection seem to be barriers for their usage.

KEYWORDS

E-/m-government, G2C, e-/m-services typology, municipalities’ websites, citizens’ perspective

1. INTRODUCTION

The global evolution of electronic and mobile government is a reflection of technical developments,
competitiveness and efficiency pressures to modernize public administrations. The e-government is expected
to raise the quality of public services, reduce the costs of their provision and lead to more transparent
government (José dos Santos, 2005). M-government has been considered either as an additional, new channel
that complements the existing e-services or as a response for the creation opportunity of new services that
exploit the benefits of mobility (Ostberg, 2003; Gorlenko & Merrick, 2003; Fidel et. Al, 2007). It has been
designed to provide citizens (G2C), businesses (G2B), employees (G2E) and governmental organizations
(G2G) with more effective and efficient services, as well as to ensure convenient access to faster and
personalized services anywhere, anytime (Borucki et. Al, 2005).

This paper focuses on both electronic and mobile services provided to citizens by the local authorities
aiming to draw the picture of their adoption degree by the Greek municipalities and the citizens’ perspective.

Regarding e-services, the EC has developed and published a list of online public services for citizens.
Although some actions towards structuring basic framework constructs of the fixed internet services have
taken place (Capgemini, 2007), it is vague whether the municipalities have adhered to the European
standards and developed high-level electronic services. Regarding mobile services, on the other hand, there
are scarce examples that are implemented in the public sector in various countries, such as UK (Borucki et.
Al, 2005), Saudi Arabia (Abanumy & Meyhew, 2005) and South Africa (Patel & White, 2005), which
constitute ad-hoc mobile applications in various public domains such as health, traffic, education, etc. Which
of them are critical for the improvement of the citizens’ routine and for the authorities’ convenient service
delivery? Could these m-services be formulized in categories and follow a specific typology?

The object of this paper is to investigate e- and m- government evolution of municipalities in Northern
Greece. A typology of the provided e-services enriched by their possible extension to m-services is
presented. Furthermore, the citizens’ awareness, use and attitude towards electronic and mobile services is
inquired.

This paper is organized in four sections. In section 2, a literature review giving the governmental e- and
m-services’ background is presented. This is followed by Section 3, where the applied methodology and
study’s results are analyzed including the proposed typology and the survey’'s statistics. The final section
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concludes with a discussion commenting on the data gathered and recommends some ideas for future
research directions.

2. LITER ATURE REVIEW

Advances in e-government oriented technologies and services are taking place with a considerable speed
worldwide. E-government efforts aim to benefit from the use of most innovative forms of information
technologies, particularly web-based Internet applications, in improving governments’ fundamental
functions. These functions are now spreading the use of mobile and wireless technologies and creating a new
direction: mobile government (Kushchu & Kuscu, 2003).

2.1 E-government Approach

The rapid spread and development of Information and Communication Technology (ICT) in the field of
government has led to the (e-government) in order to accelerate economic and social progress (El Kiki,
2006). Particularly, e-government is being continuously developed due to a number of important reasons: (i)
deliver high quality eservices to citizens and businesses, (ii) enhance public sector efficiency, (iii) reduce
government administrative burden, (iv) allow for cost savings in public administration and (v) improve
transparency in government decisions and actions (Fidel et. Al, 2007; Georgiadis &Steiakakis, 2010;
Kushchu & Kuscu, 2003).

The presence of various barriers and drivers influence the overall development of e-government
(Germanakos, 2007). Reddick (2004) categorizes the benefits into six large groups and introduces twelve
hurdles that impede the adoption of e-government. The most important are: lack of technology/ web staff,
lack of information about e-government applications and issues regarding privacy. In addition, Dongmin K.
& Benbasatl. (2010) point out that trust towards the system of e-government, as well as the security and
safety of citizens’ personal data are two major barriers to adopting e-services, too.

Regarding e-government projects, interesting developments have taken place in various countries such as
Sweden, Italy, Denmark and the UK (Snellen & Thaens, 2008; Lofstedt, 2007). Rannu (2003) also presents
Estonia in forefront of e-government services due to the willingness of the Estonian government.

The EC has developed and published a list of 12 online public services for citizens (Capgenimi, 2007)
constituting a basis of benchmarking the progress of the EU member states in the sector of e-government. On
a national level, the Greek Central Association of Municipalities and Communities (KEDKE, 2011) initiate a
typology of 18 eG2C services. These services and their definitions are presented in Table 1.

2.2 M-government Approach

Mobile government, despite the initial stage of development, influences the strategies and the tools that are
developed for the implementation of e-government services. The high penetration of the mobile devices and
the anywhere-anytime access to the wireless networks force the governmental entities to redefine the way
they interact with citizens (Kushchu & Kuscu, 2003).

Several studies (El Kiki & Lawrence, 2006; Wu et al., 2009; Georgiadis & Stiakakis, 2010; Amailef &

Lu, 2007) have identified four main dimensions of m-government: “m-communication”, “m-services”, “m-
democracy” and “m-administration”. Furthermore, Kim et al. (2004) have investigated the merits that m-
Government can provide to e-Government. Some of them can be summarized to the enhanced convenience of
the citizens and governmental employees thanks to the ubiquitous access to the services, and the
implementation of customized services and governmental Citizen Relationship Management, due to the
personalized character of the mobile devices. These merits are guaranteed to maximize benefits of using
information and, in turn, create further advanced e-Government services.

Some of the most important barriers of the mobile devices are the small size of the screen and keypad, the
limited battery lifetime, lack of network connection, and the citizens’ learning disability of how to use mobile
services (Ishmatova & Obi, 2009)

Although m-government is a rather new field a number of countries worldwide have already
implementing various m-government services. For instance, Finland introduced a system to pay for parking
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via mobile phone in multiple cities saving time, trouble and money. Denmark, the Netherlands and Germany,
likewise, offer pay-by-phone parking in certain cities (Snellen & Thaens, 2008). In Korea, m-government
services are divided into six service categories, such as information search, electronic civil petition, urgent
notification, public commercial transaction and tax payment service.

In Greece, there is a limited number of studies about the governmental m-services. In particulaer,
Kapogiannis (2004) examines the reasons why m-services are required in businesses and points out m-Taxis
as the unique suggested m-service regarding taxes. According to Karadimas & Papantoniou (2008) and
Ntaliani et al. (2008) m-government in Greece is still in its infancy and they propose some additional future
m-services that could improve the governmental organization. Vrechopoulos (2009), finally, writes about
factors predicting the m-services adoption by the Greek citizens.

Table 1. Definitions of Municipal e-government services

Services Definition
. Payment of Taxes — Fees — Fines Payment via Web Banking/ (No) Debt - arrears certificates.
. Job Searching Services Demand - offer job announcements/ Job search with specific criferia

. Reg./Maodification/Deletion of Personal Data  Data management in municipal records, civil & male registry

. Certificates Issuing Application for certificates issuing/ request application status.

O (B W [N

. Certificates& Permissions of Building topics  Issuing of certificates & permissions about building topics.

Adults and special population groups’ education programs/
borrowing books from the public library.

(o]
[

. Training and Vocational Education Service

Registration to municipal kindergartens and camps, appointmengs for

7. Health-related and Social Care Services .
health services, etc.

8. Public Transport and Road Services Parking cards, purchase of season cards for public transpory, etc.

9. Environmental, Lighting, Cleaning and

Recycling Services Household waste or recycling bins/ street lighting installation, etg.

10. Sports, Culture, and Entertainment Services  Online tickets purchase/ book, cultural/ entertainment activties etc.

11. Entrepreneurship and Local Development Information on entrepreneurship, local development and job
Services searching issues.

12. Cemetery Services Concession (of a family tomb, ossuaries space and exhumation] etc.

Connection to water supply and sewer network, applications for

13. Water Supply and Sewerage Services troubleshooting.

14. Foreigner Services Acquisition of nationality/ citizenship and residence permission.

Requests/ proposals submission, complaints regarding omissior|s and

15. Requests / Complaints R .
erroneous municipality actions.

16. Electoral Catalogues Searching Location of citizens’ polling place.
17. Municipal Council’'s Decisions Searching Access to the decisions of the municipal council.
18. General Information Services General information searching.

3. STUDY METHODOLOGY & RESULTS

In this section, a detailed description of the study methodology and the survey results are included. The
research is twofold. Initially, after gathering and analyzing relevant academic papers, journal articles and
European official documents, focusing also on the benefits and barriers of using electronic services, a website
investigation is conducted in order to determine which electronic services are provided by Greek
municipalities. Getting feedback from the literature review and the findings of the website investigation, a
quantitative research is conducted via questionnaire to explore the citizens’ perspective towards electronic
and mobile local government services. While the questionnaire is a quite appropriate method for descriptive
studies and can attain high levels of external validity (Palvia et. Al, 2007). Therefore, feedback from this
research enriches the present literature. The framework of the study is visually presented in Figure 1.
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Figure 1. Study Framework

3.1 Website Examination

Regarding KEDKE's typology (2011) 18 local government e-services are suggested. Based on this list, an
investigation on the existence of the suggested e-services was conducted with regards to 45 municipalities’
websites in the extended area of Thessaloniki, Greece.

Specifically, a cross-check comparison was conducted between the KEDKE list and the services available
online. Finally, each service’s popularity was measured by the number of the municipalities that provide it on
their website. Based on this investigation, which took place between April 4th and April 15th, 2011 a first
typology of local government e-services provided on the websites was developed. Services that are not
provided in any of the websites are excluded from this typology.

According to the website investigation results, it is worth mentioning that only one municipality out of 45
does not operate a website. Regarding e-government services, 11 out of 44 municipalities do not offer any e-
service, that is to say, 33 municipali