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Recommendations – Summary 
 
 
Let‘s talk about „Academic Learning Spaces“ 
Institutions of Higher Education have to take up the issue of learning spaces on the level of strategy 
and central management. This extends to their conception, controlling, profile building, planning of 
organization and development, allocation of resources and the need for research. 
 
Promoting Development of Competence – Information Literacy 
Information literacy is a key competence in academic education. Learning spaces support its 
development by extending views on contents and by enabling important academic cooperative work.  
 
Conception instead of Isolated Solutions 
Definite planning and design of workplaces - in the context of learning spaces - starts from a 
conception, centred on the requirements of users. For this it is necessary to zone and differentiate 
sectors of work places. 
 
No Stereotype 
A wide variety of workplace settings and equipment are available for individuals and groups reflecting 
the diversity of learning scenarios. Also, training rooms, which form an important part of the 
infrastructure, need to be oriented towards user requirements. Workplaces supporting BYOD (Bring 
Your Own Device) are necessary to provide for the „Digital Natives“. 
 
Learning Spaces 2.0 
Present day students, with their affinity to media and technology of web 2.0, expect to use technology 
for teaching and learning. Virtual spaces supplement and enrich physical learning spaces – technically 
as well pedagogically.  
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1. Introduction 
 
The number of students in Higher Education in Germany is constantly on the rise: The present number 
of 2,5 million is the highest ever. Therefore, the universities are faced with the challenge to provide 
conditions to accommodate these numbers and still ensure up-to-date and attractive offerings for 
students’ studies. 
 
According to Friedrich Schleiermacher student studies are the raison d’etre for universities, which are 
meant to be a “House of the Mind” – a place, “where singular phenomena are recognized in their 
scientific context and specific capacities for independent thought, research and invention are 
developed…”1. Universities provide a formal framework for this with courses in different didactic 
formats, such as lectures and lecture halls, laboratory work or courses in virtual learning environments. 
  
Yet, students do not only learn in set courses in dedicated rooms, but also in the library, computer 
rooms or the canteen. Furthermore, students meet in faculty halls, on stairs or the university green. 
They work by themselves, in quiet concentration, or in groups, discussing loudly, reading and drawing, 
on- and offline, mornings and evenings, formally and informally. Physical delineations fade away and 
the vision of students learning extends forever further afield. More than ever learning takes place 
autonomously, self-determinedly, independent from formal teaching. This is underlined by the „Shift 
from Teaching to Learning“2. Learning activities get focused on the development of competences. This 
introduces a new quality into the learning experience, for instance in project- und problem-oriented 
learning, group work and e-learning. 
 
Experience and expectations of the „Net-Generation“3 also play a great role in this. Present-day student 
generations are so much used to and experienced in relying on information technologies, that they 
simply expect to find appropriate infrastructures and working environments in their university. This 
includes WLAN, access to the Internet, access to the social networks, and the infrastructure for mobile 
devices.   
 
This raises the level of requirements for learning environments. They have to support the practical 
application of what has been learnt. But at the same time, learning environments are expected to 
inspire, to accomodate socio-communicative needs of the learners, to offer comfortable access to IT 
and media – and, last not least, to enable flexible shifts from one learning scenario to another. 
 
Learning spaces in universities not only extend perspectives beyond formal university learning. They 
also create pedagogical context for rooms and infrastructures.  
 
This publication is based on this understanding of learning spaces: Learning spaces interlink all 
measures, resources, infrastructures and services, shaping the learning and work situation of students. 
Defined in this way, learning spaces enable holistic and flexible conceptions of support for learning 
activities for students. 
 
These conceptions of learning spaces are oriented throughout on the requirements und needs of student 
users. Their general frameworks take into consideration existing conditions and infrastructures 
(information technology, media equipment, information and staff resources), as well as the architecture 
and features of the rooms. All these elements need to be designed and combined while considering 
service, pedagogical and social aspects, too. 
 
In the mid-90s developments and trends concerning “Learning Spaces” began to appear quite clearly 
internationally. But what happened so far in Germany in terms of developments on learning spaces?  
The Workgroup Learning Spaces in the German Initiative for Network-Information (DINI) presented 
first results based on a survey in 20104. The synoptic view derived from this survey plus additional 
discussions and research form the basis for the DINI Recommendations on Learning Spaces published 
here. The present document includes key developments in selected case studies with comments on 

                                                           
1 Quoted from Franke er al., 2012, p. 79 
2 Wildt 2003, p. 14. 
3 Vgl. Tapscott 1997 
4 DINI Survey on Learning Spaces: http://www.dini.de/ag/lernraeume/beispiele-infos/lernraeume-national/umfrageergebnisse/  
[5.04.2013]. 
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these practical experiences and illustrations. Other institutions are welcome to use these examples for 
orientation, support and inspiration in planning and building their own learning spaces. 
 
The work group upholds the conceptual-strategic dimension of the topic “learning space” against a 
tendency in various communities (libraries, computing centres) to reduce the discourse, erroneously, to 
isolated aspects, such as building, information technology or even „sofas and thick rugs“  
 
To achieve successful conceptions, it is necessary to develop an integrated view and vision on the level 
of the university as a whole. For this reason, the authors of this document begin by outlining strategic 
dimensions. Focusing on information literacy, they further elaborate how learning spaces contribute to 
advancing the development of student competences.  
 
Taking up the very concrete issues of design and equipment of learning spaces, the authors describe a 
variety of individual and groupwork places and training rooms. They also present and illustrate 
concepts, highlighting the impact of learning spaces beyond their physical dimension. Finally, in the 
summary, the authors integrate their results once more into their strategic dimensions. 
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2. Development of Learning Spaces as a Strategy and Management Task 
for Universities 
 
Universities have to align their buildings and infrastructure to student requirements. This was the 
conclusion of British education policy makers in 1993, introducing a fundamentally new direction in 
Higher Education, in response to the “Follett-Reports“5, involving substantial investments in new 
buildings and information technology. 
 
Those planning learning spaces in many British institutions of Higher Education linked new buildings 
and re-dedicated rooms to services, accommodated services together in (partly spectacular) new 
buildings. Hitherto independent institutions, especially libraries and computing centres, began to 
develop joint service conceptions and raised user-group specific service-orientation to a new level. 
 
These institutionalized forms of co-operation are known as Learning Resource Centres (US) and 
Information Commons (UK).  In the beginning, they were centred on the convergence of Information 
and IT. Later, planners extended their vision on learning and support for learners. From this point of 
departure, exemplary new institutions developed, such as the Saltire Centre of Glasgow Caledonian 
University6, with new integrated services and consulting/training for competence development like 
ICT-skills or in a wider framework of Learning Development Centres 7 . Further on, universities 
extended this to include additional partners (matriculation office, student advisory bureau etc.), in order 
to provide all services relevant to students’ studies under one umbrella. 
 
In Germany, the idea to link computing centres, libraries and media services organizationally, was 
taken up only several years later - triggered by the tender issued by the German Research Foundation 
(DFG8) in 2004 under the title “Performance-Centre for Research-Information”. The exemplary bid, 
proposed by the University of Oldenburg, took up a great number of elements of learning spaces9. 
Since then, various approaches have appeared in German connected to the term “Lernraum” (Learning 
Space) or “Lernort” (Learning venue).   
 
Since 2007 the present work-group Learning Spaces (AG Lernräume) exists under the umbrella of the 
German Initiative of Network Information (DINI). Its members, mostly staff of university libraries and 
computing centres, advance the discussion on the national level. In 2009, for example, the work group 
called for an idea contest on “Live Learning Spaces”10. In the following year, it conducted a Germany-
wide survey on initiatives for learning spaces in universities. In this survey, the workgroup presented 
the first systematic assessment of the status of academic learning spaces in Germany11.  
 
Whilst in the UK the Follett-Report set the ball rolling in a top-down-approach, German initiatives 
almost always originate bottom-up. Mostly, they started from bilateral local initiatives. From their 
recognition of changing conditions in studying they followed up with proposals for optimization. As a 
rule, they did not proceed from an all-university strategy, but rather in response to technological 
change and changed services or to delays in over-due redevelopments. 
 
To this day, a strategic funding programme, clearly dedicated to optimizing “the learning space 
university” is missing. Whilst BMBF and ministries in the Lander launched several programmes to 
improve teaching12, the „quality of learning“ so far never made it to the attention of funding agencies 
and university developers. Only various bottom-up initiatives and articles in library-related and 

                                                           
5 The Report of the Joint Funding Council‘s Libraries Review Group of December 1993. 
6 http://www.gcu.ac.uk/theuniversity/universityfacilities/thesaltirecentre [12.02.2013] 
7 http://www.gcu.ac.uk/learningdevelopmentcentres/ [12.02.2013]. 
8 http://www.dfg.de/en/index.jsp [16.04.2014]. 
9 http://duepublico.uni-duisburg-essen.de/servlets/DerivateServlet/Derivate-12238/WaetjenUniOldenb.ppt#256,1,DFG-Projekt i³   
[12.02.2013]. 
10 http:/ www.dini.de/fileadmin/docs/dini_lernraeume_print.pdf [12.02.2013]. 
11 Summary of DINI survey 2010 in http://www.dini.de/ag/lernraeume/beispiele-infos/lernraeume-national/umfrageergebnisse/ 
[6.04.2013]. 
12 Quality Pact for Teaching (Qualitätspakt Lehre), in: http:// http://www.qualitaetspakt-lehre.de/[12.01.2013]  
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university-planning journals13 brought the strategic and developmental issue of the “University as a 
Learning Space” to the fore. 
 

2.1 Specifics of Implementing Learning Spaces in Universities 
                       
Universities as organizations have a number of characteristics, setting them apart from other 
organizations, such as private companies. Universities can be viewed as “organizations of experts”14:  
Their basic structures are bureaucratically defined, yet key decision-makers are employees with 
specific and specialist academic expertise. They are not necessarily skilled in management, though. 
From this follows: numerous different and conflicting interests arise on the same level of hierarchy. To 
safeguard its ability to act, the organization university usually falls back on a ‘loosely-coupled 
system’15 with the experts acting on a low level of inter-connection and commitment. For initiatives on 
learning spaces this means to move within a field of conflicting priorities, which brings them up 
against the following barriers 
 

 Isolated initiatives dominate instead of an overall strategic approach 
 Controlling is limited 
 Traditional structures and services 
 Insufficient internal cooperation 
 Insufficient understanding of being a service provider 
 Problems with funding. 

 
To overcome these barriers, these initiatives need to integrate the following aspects in their planning 
and implementation processes: 
 

 Dissolution of traditional responsibilities and cooperation beyond institutional boundaries 
 New definition of the role of service providers 
 Establishing an understanding of change as a continuous process, in which all interested 

parties have to be involved (e. g. central actors, students, university teachers).  
 Setting up central bodies for coordination and controlling. 

 
If a great number of actors are involved, isolated initiatives are at risk, when there is no central steering 
body and no strategic integration of the learning spaces initiative. And yet, there are many aspects to 
such initiatives, which prompt for integration. 
 

2.2 Advantages of Strategic Integration 
 
These issues underline, that setting up and running innovative learning spaces is a challenging 
undertaking for any university. They involve a degree of complexity, which puts them well beyond the 
capabilities of a single institution or faculty. Therefore, integration of learning spaces into the strategy 
of the university concerned is definitely advisable and implies a number of advantages: 
 
To Determine Requirements for Learning Spaces  
Students spend a lot of time in various types of learning spaces to meet the demands of their studies. A 
choice of rooms meeting their requirements is conducive to their success in studying, and supports their 
acquisition of social competences.  
 
 
 
 
 
 

                                                           
13 Special edition on learning space of the Journal Library Research and Practice (Zeitschrift Bibliothek Forschung und Praxis) 
34(2)/2010; Journal for University Development (Zeitschrift für Hochschulentwicklung) 7(1)/2012, „Cooperation in the 
University  - Learning Space, Buildings, Campus Planning” (Zusammenarbeit in der Hochschule - Lernräume, Bauten und 
Campusplanung); Adult Education (Die Erwachsenenbildung) 3/2012 on Architecture for Adult Education – to quote just a few 
14 See Mintzberg 1983. 
15 See Weick 1976, Sass/Jansen 2012 
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Learning spaces need to accommodate students of all disciplines. Therefore, they need to correspond to 
numerous different requirements, according to faculty culture and information behaviour of students.  
But – how do students learn? Which kind of learning environment, support and advice do they need 
and want? Apart from a few isolated local surveys and studies on selected aspects of learning spaces, 
there are no representative studies on the information and learning behaviour of students16. Even the „ 
Social Survey of the German Studentenwerk on the social and economic situation of students17 – 
brought out roughly each third year since 1951 by the HIS GmbH18 – is just touching upon some of the 
aspects relevant to learning spaces. 
For this reason, it is most urgent to integrate students into the planning processes for learning spaces. 
This could be done by including representatives of student bodies and groups in university-wide work-
groups, combined with qualitative and quantitative needs analyses on the development of learning 
spaces in the universities. 
 
Learning Spaces for Imagebuilding 
Successful developments of learning spaces impact positively on the image of the universities in their 
competition for the best students. To achieve this, it is necessary to take on board students’ 
requirements for contemporary learning environments, but also local needs for change arising 
therefrom.  Distinction of the university as a learning space can only be gained, when developments 
start from local specific characteristics. Central questions might be: 
 

 Which kind of learning technologies follows from the choice of subjects on offer? 
 Which general set-up is determined by physical structures in the university? 
 Which services are available, which are missing?  Where is it necessary to cooperate?  
 Which strengths can be used, where are deficits to overcome? 

 
Taking down Barriers between Responsibilities 
To build a versatile, sustainable concept of learning spaces is unthinkable without cooperation of the 
actors named above. This applies to developing and running infrastructure (technology in rooms and 
work-places, learning platforms) as much as to further development of advisory and training services, 
such as a helpdesk for learning spaces, dealing not only with IT-related issues such as WLAN, 
passwords etc., but also with questions about online services of the library and their rights of access. 
Service cooperation is necessary to cover demands related to learner support, such as advice on 
academic writing, information- and media literacy or testing eBook readers. 
 
In a similar context Graham Bulpitt speaks about the „super-convergence of organization, structures 
and business processes“19 , which will not come about without its integration into the university 
strategy. Also, continuous operation and further development of the university as a learning space is 
unthinkable without embedding service cooperation in the strategy of the university. Moreover, such 
integration will prevent regression - in times of tightening budgets. 
In view of the long time horizon in conceptualizing and operating modern learning spaces, this seems 
to be essential. Along such a trajectory, service quality will become the dominant concern, while the 
question, who provides the service will fade into the background. And this is certainly something of 
significance for organization- and staff development in the university.  
 
On the basis of collected data, the institution is able to formulate catalogues of requirements and 
guidelines to provide internal promotors with precise standards for change processes. A close 
alignment to quality management is imperative.  It should be noted, at least in passing, that in addition 
to internal cooperation structures, external cooperations across universities have their own impact on 
learning spaces, for instance concerning implementation of virtual learning environments. 
 

                                                           
16 The so-called „SteFi-Studie“, „Studying with electronic expert information” (Studieren mit elektronischen Fach-
informationen) focused on information literacy, see Ennen 2005. The University of Rochester (USA) presented an interesting 
study, „Studying Students“ in 2007, discussing requirements for learning spaces, providing impetus for new concepts in terms of 
methods as well as contents, see Fried Foster/Gibbons 2007 
17 http://www.studentenwerke.de/se/2010/Hauptbericht19SE.pdf [21.03.2013]. 
18 Higher Education Information Systems 
19  Bulpitt 2012, p. 5. 
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3. Information Literacy 
 
Teaching and learning at universities are undergoing deep changes, mostly as a result of the Bologna-
process, specifically the introduction of Bachelor and Master degree courses. Much emphasis was put 
on ‘key competences’, which now form part of the curricula. In this context, fostering information 
literacy also moved to centre stage at universities24 .In recent 10-15 years, university libraries have 
systematically build a basis by developing concepts for the Teaching Library25. 

3.1 New Approach to Information Literacy  
Recent developments in concepts and practices of learning spaces at universities also opened new 
approaches and possibilities to facilitate information literacy as shown by the following examples. 
 
Extended Scope 
Traditionally, information literacy is focussed on information resources, retrieval processes and 
assessment of retrieval results. Driven by technological change, current information behaviour in 
universities has reached out beyond this level.26  In response to this, the Conference of University 
Rectors (Hochschulrektorenkonferenz), for example, includes also “literacy in organisation-related 
information” 27 , i.e. information linked to “all processes within the university”.  This means, 
information literacy is seen as a fundamental capacity of all members of the university. 
 
This implies various overlapping “production phases”:   
 

 Processing retrieval results 
 Creation of new content from these results 
 Use of current Internet technologies 
 Working with research data, and finally 
 Communication of results. 

 
From this alignment to the work of students and academics the level of information literacy is 
permanently increasing and diversifying. This is reflected in the service portfolios of universities, 
which are found to include, for instance, the production and communication of academic research. 
 
Current topics include: 
1. Academic Writing: This means support for mastering the entire process of preparing and writing 
academic papers – from finding the subject to research, processing research results, academic standards 
of referencing and quoting and, finally, the technical production of the document. 
 
2. Electronic Publishing: Electronic media have affected standards for publishing research results in 
final papers and dissertations. Universities today offer specific courses and consulting services on these 
subjects as a complement to their documentation and publishing services. 
 
3. Management of Literature:  Structuring, ordering and managing information resources are essential 
in the age of information overload. Electronic tools for managing bibliographies etc. are common 
standard by now. Many universities take out campus licenses for these systems, and provide training to 
facilitate their use. 
 
4. IT and Media: To work daily with e-mail, learning management and university management systems 
requires, that people are comfortable using log-ins, WLAN, VPN clients etc.  Consulting and support 
needs remain high in these areas. Also, these questions are closely linked to access to information 
resources, for instance, when a user wants to access a licensed academic journal from home.  
Advisory and training support are offered, wherever the need arises. In this way, they provide context 
to learning. Students also have the possibility to enhance their academic documents through additional 
media. In regard to the level of multimedia and e-learning in modern universities, this is a complex 

                                                           
24 http://www.hrk.de/themen/hochschulsystem/arbeitsfelder/informationskompetenz/ [12.02.2013] 
25 Sühl-Strohmenger 2008, p. 11-15 
26 Huvila 2011, p. 240-241 
27 Hochschulrektorenkonferenz 2011/2012 
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undertaking. Therefore, universities provide hard- and software, as well as additional training and 
advice - often in specially equipped training rooms or media workshops28. 
 
5. Internet Knowledge Management im Internet: The Internet offers many effective channels to find, 
process, transfer and even publish information, often free of charge. Therefore, social networks, virtual 
research environments and data repositories are important for universities. Not only students, but 
academics, too, need to learn how to respond to these developments. They have to understand 
background business models and to assess ethical consequences, not only of their own activities on the 
net, but also in handling information of contacts of others, especially in identifying high-value 
reputable offerings. For this they need the support by „dataprofis29“ 
 
The extension of this complex of issues demands the cooperation of different institutions in the 
universities, such as libraries and computing- and media centres, but also the central student advisory 
body or the didactic centre.  This leads to service-partnerships and functional cooperations to enable 
service conceptions crossing organizational boundaries. 
 
Active Development of Information Literacy 
University didactics underwent significant changes: ex-cathedra teaching is being replaced by 
activating forms of teaching and learning, such as project- and problem-based learning. Based on 
constructivism, these methods support students and their learning needs by focusing on the concrete, 
practical learning experience – as close as possible to the information needs of students. This is borne 
out in practical exercises on the PC or in workshops demanding the intense participation of students. 
Later, students can continue their practice in their learning spaces. Consulting hours and other forms of 
personal consulting make for a high degree of flexible and individual support. Students can raise their 
particular issues in these sessions.  
 
Social situation of learners 
Developments of learning spaces in universities are aligned to student needs and include the social 
dimension of learning. Students are – voluntarily or involuntarily – autonomous, while passing through 
the days of their studies. Electronic and net-based resources, available everywhere and always, further 
increase their independence. This implies a high risk of being/feeling isolated. It is all the more 
important to respond effectively to their obviously strong social needs for communication, exchange 
and cooperation. Corresponding activities serve student learning best, when students are related to as 
equals within a shared field of experience. Such peer-to-peer-concepts may benefit tutor programmes 
advancing information literacy. 
 
Open formats within training enable informal learning and open up latitude for spontaneous decisions. 
Drop-In-Workshops30 may be seen as an adequate solution. Plain speaking in consulting settings also 
contributes towards creating an atmosphere of trust, where asking questions comes easier than in the 
more formal situation at a consulting desk. In open situations, consulting directly at the tutorialswork 
place of the student can morph naturally into an ad-hoc training session. Competence-agents – 
librarians as well as IT specialists – thus turn into ‘coaches’ and ‘facilitators’31.  
 

3.2 Training Rooms for Information Literacy 
 
Dedicated rooms for training information literacy are standard in universities. Originally designed for 
IT training and oriented towards technical concerns, they often fall short in the wider understanding of 
information literacy, because of rigid arrangements of desks and lack of space for project and group 
work.  To work on the basis of activating forms of teaching and learning, room concepts have to be 
adapted. Equipment, furniture and their arrangement in the room should encourage participants to 
interact. 
 

                                                           
28 http://www.sub.uni-hamburg.de/service/medienwerkstatt.html [21.03.2013] 
29 The Conference of University Rectors (a.a.O.) calls these „data librarians“. 
30 Drop-In-Workshops are training/consulting sessions where interested students can participate without prior notice. 
31 “Coach” and “Facilitator” are terms from the professional area of coaching. A coach assists learners during the learning 
process (i.e. he intervenes actively), while the facilitator supports the learning process (i.e. remains rather passive). Hence, the 
roles of coach and facilitator determine to what extent learners may become active. 
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In addition to media-technology (computer, beamer) modern training rooms should be equipped with 
presentation technology (e.g. flip chart, moderation pinboard etc.) Notebooks and tablets on site 
provide further flexibility. 
Training rooms should stay open to be used freely by student groups outside scheduled sessions32. 
 

3.3 Online Progammes on Information Literacy 
 
To foster self-paced learning many universities put web tutorials, films and videocasts online as a 
supplement to face-to-face consulting/training, where students have to appear in person. Furthermore, 
social media formats, such as blogs, wikis and forums, encourage debates in the wider net-community. 
To allow easy access for students, these tutorials etc. are delivered from inside the learning or learning 
management systems of the universities providing digital “add-ons” to learning spaces33 
 

3.4 Integration in the University-wide Strategy 
 
As mentioned above, development of learning space has to be decided and implemented by the 
university as a whole. Similarly, information literacy has to be approached from the same level, by 
integrating services in such a way, that they provide optimal support to students acquiring key 
competences. In this context, information literacy can be viewed as belonging to the  „academic skills“ 
– alongside media and IT literacy, self-management, communication literacy, critical thinking and 
academic writing.  
 
Synchronizing offerings on information literacy with requirements from the academic departments 
round off this holistic approach. Embedding these topics into curricula is not new, but meaningful for 
the learning space, because it leads to important links and shared views of information literacy. 
Offerings range from complete courses with their own ECTS-credits to modular formats on different 
contents to be integrated into the curriculum of departments.  
 

3.5 Examples 
 
1. Academic work-cycle 
Academic Writing: „Nights of Writing“ at the University Library Kassel34 include a holistic range of 
support – from advice on retrieval of information and PC tips to yoga for relaxation. 
 
Electronic Publishing:  Consulting and training on university publishing services are provided, for 
instance, by the Humboldt University, Berlin35. Others are offering training modules on electronic 
publishing (e.g. Free University, Berlin36; University of Applied Sciences, Münster37. 
 
Literature Management: The University Library Bamberg38, Library and Information System (BIS)  
Oldenburg39 and Humboldt University, Berlin40 developed training on the tools offered under campus 
licenses. 
 
IT-/Media: The Centre of Information- and Media Technology (IMZ) of the University Paderborn runs 
a „Notebook-Café“41 in the University Library. The „Digilab“ in the University Library Münster offers 

                                                           
32 Training rooms are discussed more fully in chapter 5. 
33 More details, see chapter 7, „Virtual Learning Spaces“ 
34 http://www.dini.de/fileadmin/ag/lernraeume/Lange_Schreibnaechte_Dini_Mai_2012.pdf [21.03.2013]. 
35 http://edoc.hu-berlin.de/e_autoren/beratung.php?arbeit=Magister-
%20und%20Diplomarbeiten%20%C2%BB&index=diplom.php&nav=diplom [21.03.2013]. 
36 http://www.fu-berlin.de/studium/studienangebot/abv/infomedien/index.html [21.03.2013]. 
37 Modul 3: Elektronisches Publizieren im Internet, https://fh-muenster.de/bibliothek/benutzung/modul3.php?p=3,5,2  
[21.03.2013]. 
38 http://www.uni-bamberg.de/ub/einfuehrungen/kurse/citavi-kurse/ [21.03.2013| 
39 http://www.bis.uni-oldenburg.de/lernen-und-arbeiten/angebote-fuer-studierende/schulungen/schulungsangebot-in-drei-
stufen/literaturverwaltungsprogramme/ [21.03.2013]. 
40 http://www.ub.hu-berlin.de/bibliothek-benutzen/literaturverwaltung-1[21.03.2013 
41 http://nbc.uni-paderborn.de/cnt/service.php [21.03.2013]. 
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2. Increase cooperation 
Shared fields of action in information literacy create a new basis for cooperation. So organizational 
divisions (e.g. library, computing centre) can be overcome.  
 
3. Stimulate learning experience by “development instead of transfer” 
Offers on information literacy should support active learning, with increasing flexibility, multi-channel 
delivery (physically and virtually), and in accordance with social requirements.  
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4.2 Individual Work Places 
 
The Report 13 of the DIN (Deutsches Institut für Normung)68 describes parameter and requirements for 
individual work places in university libraries, differentiating four types: 
 
1. Individual places for concentrated silent work 
2. Individual IT-equipped places  
3. Places for information and brief search procedures 
4. Carrels und cubicles 
 
To this list should be added places for users with special needs: 
 
Parent-child rooms should be sound-isolated, situated in the vicinity of elevators and bathrooms; they 
should also have their own water supply. The furniture has to be suitable for children (e.g. height-
adjustable, with sufficient space to play on the carpeted floor)69.  Sharp edges in furniture should be 
avoided. 
 
Rooms for vision-impaired users: should also be situated near elevators and contain computer 
workplaces tailored to this user group, i.e. equipped with screenreaders and voice output, magnifiers, 
scanner and OCR software. 
 
Multimedia-work places: To accommodate all the necessary equipment – scanner, printer, keyboard 
and more plus surface space for writing - these places require tables with a minimum surface area of 
1,6 m by 0,8 m70. 
 
The DIN criteria set requirements for individual work places in quantitative terms only – but not in 
terms of what makes such a work place appealing.  Why is individual work in silence interesting for 
students? Research into how users think and behave frequently points to social aspects, which motivate 
students to leave their desk at home in favour of public workspaces in the university. For this it is not 
enough to consider technical requirements. Rather, social conditions just need to be right. 
To work by oneself, but not alone at home – this is what many students want.71 To work quietly, where 
it is easy to concentrate and yet to be in the company of peers – not only when exams are due, this is 
what students expect from their university. 
 

„A problem shared is a problem halved“ – one student replied when asked why she came to 
the library to prepare for her exam 

 
Some students also appreciate “to see and be seen” – to be right in der middle of the university and yet 
to work quietly. Or, they wish for some measure of social control while learning, and prefer locations, 
where they can have a look around to see who is coming and going. Tables in rows along railings or 
atria are popular with these learners. 
 
Tradition vs. modernity: reading rooms and learning cafes in libraries 
Classical reading rooms were pronounced dead by many. But in the meantime it has been recognized 
that there is still much demand for the reading room and its quiet atmosphere of concentration. Reading 
rooms in the tradition of the 19th century are alive and well, as witnessed by a number of new library 
buildings. A number of libraries, the SLUB, Dresden among them, even reserve a few rows of desks 
for absolute silence (i.e. even notebooks are not permitted). 
 
In contrast, in a Learning Café surrounding sounds are noisier, however, this is apparently not 
perceived as distractive by everyone, but rather as an inspiring factor. Entry areas furnished with 
comfortable seats are popular meeting places for students. In recent years, libraries increased their 

                                                           
68 Deutsches Institut für Normung e. V. 2009, p. 44-50 
69 Minimum size for such rooms is  6,7m², see  DIN Fachbericht 13, p. 49. 
70 DIN Fachbericht 13, p. 46. 
71 See Braun 2010 for the following statements. 
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investments for this type of lounge area – this is possibly the reason why discussion about learning 
spaces still tends to be reduced to this single feature.  
 
 
Work – best alone 
Well-known studies, such as those of Sommer show, users coming alone also like to sit by 
themselves72. According to Sommer, there is a tendency to choose seats at the end of tables, when 
tables are arranged in rows. There are “protected chairs”, the ones directly next to these or, if visual 
contact is possible, those opposite. This is observable not only in work places in the library but applies 
even to complete rooms. Apparently, the first student entering an empty room to sit down and learn 
“occupies” the whole room. It is therefore possible that a building with places for 800 students is used 
only by 23 to 50 for their learning outside formal teaching sessions73. In rooms with double-tables, all 
tables are first occupied with one person each, usually the seats by the windows. Only when all tables 
are occupied with one person, latecomers will accept “secondary” seats.  
 
This behaviour demonstrates that there is a need for privacy and boundaries in public workspaces. This 
can be taken care of, at least partially, by providing lighting for individual workspaces, book trolleys, 
screens, or by arrangements of furniture and equipment. 
 
Advanced students, particularly those working on their theses, prefer especially quiet spaces and 
corners, where they can reflect, write, view their materials without disturbance, and where they even 
can leave their work overnight.  Carrels and cubicles are, therefore, especially popular by Ph.D. and 
other advanced students. These are usually equipped with a big table (1,2 m x 0,8 m), individually 
switchable desk lamp, chair, bookshelf, electric and Internet hookup, also WLAN. Quite effective are 
variants, where the cubicle is not entirely cut off from its environment, but still visually connected, for 
example, by a glass door. In this way these rooms provide a controlled environment and some measure 
of safety, but in the framework of fire-technological regulations they are not considered as separate 
rooms. They are usually made available to students in their final exams. The permission varies between 
a couple of days and several months. Waiting lists for such carrels can be quite long. 
 
Insight and outlook: Books within easy reach and work places by windows 
Nowadays, literature in print is still important as an atmospheric and design element. Depending on the 
discipline studied, it may be important to be close to the printed literature, if relevant sources are only 
available in print. Therefore, workplaces situated among book collections, near the shelves are very 
popular. Books are within easy reach and their presence creates a quiet protected niche for work. In 
addition, even ‘digital natives’ appreciate learning surrounded by printed books – providing inspiration 
and an aura of academic productivity. 
Workplaces by windows are very popular. Places with fine views are most certainly among those 
occupied right away, early in the morning. It is advantageous, when desks are postioned one behind the 
other and at an angle of 90° towards the windows. In this case, those working there have a view into 
the distance as well as into the room. 
  

                                                           
72 Sommer 1966. 
73 Stoke 1960 
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Last not least, group work boosts building key competences for later careers, such as the capacity for 
team work, structured work-methods, ability to divide, combine and re-combine contents.  The 
Conference of University Rectors (HRK) stated on this issue. “”Good teaching” means to facilitate and 
support students in their autonomous learning,”86 and adds the demand to provide additional spaces and 
resources for this purpose. However, the demand for group work places cannot be filled entirely by the 
university libraries. Necessary provisions have to be made in the overall building plans of the 
universities.87 
 
Conditions for success in teamwork 
Group work requires technical and spatial conditions conducive to cooperative learning. University 
libraries, the traditional learning spaces for students, are also increasingly used as meeting places for 
groups. A number of institutions have responded already. When reconstructing workspaces In recent 
years, libraries have provided for adequate rooms, permitting teamwork and exchange. Two solutions 
are ususally chosen:  
 
Group tables in somewhat disquiet areas of the library, for example close to the entrance and general 
information desks 
 
Separate rooms for groups. 
 
In both cases, the following factors need to be taken into account: 
 
1. Noise insulation: This can be achieved if zoning is consistently applied to the rooms in question88 
and/or if the rooms for groups are insulated adequately. Because of their level of noise (conversations, 
transit traffic) these should be located as far as possible from the ‘silent’ individual workplaces.  
 
2. Flexible Furniture: This helps students to fit workplaces to group size. Black- and whiteboards 
enable teams to visualize their results – they may also be used as room partitions. 
 
3. Booking systems: Many universities and university institutions have booking systems in place. 
Students can book group rooms in advance and plan their teamwork accordingly. 
 
4. Plan for adequate technology: Depending on the purpose of group work places, requirements in 
terms of IT technology and infrastructure may vary in complexity. In each case, they need to be 
planned carefully.89  It is understood that technical requirmeents take precedence over flexibility. 
 
A brief mention of informal group workplaces completes the picture. Often universities put some tables 
and chairs in extended foyers or passages. Equipped with power sockets and WLAN access they can 
fill some of the immediate needs for workplaces and places for social exchange, depending on their 
localtion and seating arrangements. Similarly, many libraries are providing lounge areas, where 
students can meet, sometimes even have a drink and a snack.  
 
Lounge furniture in foyers, cafeterias, roof patios or reading gardens invite students to meet easily for 
social purposes; coffee and snacks create a relaxed atmosphere conducive to spontaneous conversation 
shifting between the small talk of a rest period and shop talk. 
 
The capacity for teamwork is an important key skill in the 21st century. Therefore, optimal conditions 
for making group work successful are important, too. This involves not only adequate technical and 
spatial condtions, but also their attractive, flexible, modern design. In contrast to individual 
workplaces, it is necessary to distinguish informal from work-related places when planning for groups. 
  

                                                                                                                                                                      
85 See Reich 2012, p. 83-84 
86 Quoted from Hochschulrektorenkonferenz 2008, p. 3. 
87 In the following paragraphs, requirements and examples for group workplaves reflect the view of university libraries. 
88 See Chapter 4.1 
89 See Chapter 4.4 for a more detailed discussion 
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5. Training Rooms 
 
Training rooms can be seen as a specific category of workplaces. Historically, they have evolved into a 
limited, but technically challenging field. In contrast to rooms for group work, training rooms are 
meant for teacher-centred training of students in IT and communication skills.  For this reason “training 
room” usually equates to “IT-training room”. Though requirements for training rooms do change to 
some extent, according to changes in student habits of learning and working, their core functions and 
arrangements remain unaltered. 
 
What are IT training rooms? 
IT training rooms in universities are separate areas, which may be used for courses, seminars, 
meetings, exams and other group activities. Depending on discipline, didactical conceptions and topic 
of the meeting, users may require different pieces of IT equipment for presentation, interaction or 
communication. 
 
In principle, a great variety of scenarios are possible, for instance: 
 

 Rooms for different-sized user groups 
 Rooms for training with or without technical support equipment 
 Rooms for seminars using notebooks 
 Rooms for training on media 
 Rooms for eAssessments 
 Rooms for presentation and interaction 
 Rooms for vieoconferencing 
 Multifunctional rooms. 

 
Functional rooms with no or minimal IT support such as lecture halls, labs etc. remain outside the 
scope of these considerations. 
 
Why do we need training rooms? 
Despite increasing virtualization, e-learning and mobile online access to services, demand for IT 
training rooms is rising all the time. These are the main reasons: 
  
1. Penetration of IT support across the board of knowledge domains: Lately, even students in 
disciplines somewhat distanced from IT, such as the Humanities and Social Sciences, experience 
increasingly the benefits of IT support.  To get this across is one of the goals of trainings and courses. 
Therefore appropriate enabling technology is necessary in these rooms. 
 
2. Demand for additional information channels: Information sources on any area of knowledge are 
available on the Internet or intranets and they get integrated through courses and trainings into the 
educational concept. 
 
3. Growing demand for IT-trainings: Mastering academic and academic-managerial tasks on a daily 
basis is unthinkable today without IT. Therefore the demand for adequate training programmes is one 
of key requirements. 
 
4. IT and media for visualizations and simulations: IT-supported or virtualized laboratory 
environments are a necessary element in the process of knowledge acquisition. To meet this demand, 
training rooms have to make available IT and media infrastructures as needed. 
  
5. Didactic concepts in teaching: Didactic concepts are geared towards integrating IT-services into 
teaching and to make use of their many opportunities for interaction and presentation of teaching 
materials.  
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5.1 Requirements for IT training rooms  
 
The very basis of running an IT training room consists of robust devices, networking technologies and 
their connection to the IT infrastructure. In addition, there are a number of specific requirements for 
operating and using these rooms. Conception and equipment of training rooms have to take care of 
specific concerns of students, lecturers and operators. 
 
1. Requirements of students: In addition to the general stability of the system, it is important for 
students to find functional applications, acceptable levels of speed in data access and transmission, 
rescue points in case of failures. Handling the basic functions, such as starting and operating the 
equipment, needs to be easy, plausible and identical for all users throughout the university.  Students 
get access to this system using their home-account from the university or by specific training log-ins. 
Online connections to their home-environment is another plus. Otherwise, alternative possibilities for 
data transfer should be in place.  
It goes without saying that disturbances to individual concentration such as noise, bad air, placement, 
vision, activities of fellow participants should be kept to a minimum. 
 
2. Requirements of lecturers: Functionality of hardware, maintenance of software-installations, but no 
changes during term/semester, availability of user data etc. Easy operability of the system, without 
need for complex instructions. No requirements of additional staff time to run the operation technically. 
The same goes for controlling room access. The plan of occupancy needs to be in view by the door, to 
help participants to find the right room at the right time, or to indicate when the room can be used 
freely. 
Lecturers expect availability and usability of all the services, applications and technology necessary for 
their course. They must have the ability to make available to participants data and materials prepared in 
advance. Also, lecturers should be able to start videoconferencing, in order to make the lecture 
accessible to distant students. 
It is also important to put up information on contacting help from the service provider in case of 
problems.  
 
3. Requirements of operators: The main task of the operator is to fulfil the requirements of users and 
lecturers at the lowest cost possible. The key here is the reliable availability of back up and restore 
mechanisms to pre-empt user operating errors. This includes limiting user access to the functional 
minimum, to run safety applications and to enable resetting the system to a defined status quo ante. 
Work on maintenance and preparation of sessions have to be kept to the minimum. Using terminal 
server services, virtualization of computers and applications, and imaging of hard drives are helpful for 
this.  
 
Virtual PCs and virtual environments are particularly effective: operators can store materials on a file 
server and release them at the date of the event at the push of a button or automatically. At the 
workstation, access has to be set to this service – which then runs practically in “set and forget”-mode. 
Logon of participants has to be assured – according to their status in the underlying system of roles and 
rights. Access rights based on defined user profiles are very helpful for this.  Enough lines for access to 
the IT infrastructure, stable supplies of electricity and features limiting risks, e. g. excessive heating, 
electric shock – such as protective circuits and switches to disconnect devices from the network - are 
imperative. 
 
There may be periods of time, when these rooms are not used for training. In these cases they should be 
open to be utilized for other purposes, for instance as a computer workroom, for group work or even as 
a campaign area. But this requires additional measures to protect the physical and technical 
infrastructure - for example, by regulating access - and to ensure security through surveillance or 
security services. 
 

5.2 What do training rooms look like? 
 
IT-training rooms accommodate the requirements of modern teaching-learning scenarios and also the 
specific conditions for IT training. For this purpose furniture and devices are arranged in a way 
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IT 
In rooms dedicated to learning, technology should never be employed for its own sake. Its sole purpose 
is to support users unobtrusively in their work and to allow them to handle the equipment intuitively. 
 
The basic equipment of an up-to-date training room consists of: 

 Projector (including anti-theft device and mount) 
 University-wide coordinated, centrally managed media controls with terminal panel and 

lighting control 
 Board (if possible, digital whiteboard including short distance video projector) 
 PC-work places. 

 
If required, these might be added: 

 (Digital) overhead projector 
 Didactic ring (device for organizing digial communication between lecturer and students) 
 Facility for videoconferencing 
 Audiovisual equipment for recording lectures and seminars. 

 
Heating and ventilation also have to be adapted to create a pleasant indoor climate and to offset thermal 
discharge from computers and monitors (about additional 100 watt per work place) 
 
Finally, it is recommended to reduce reflections of light. Indirect and dimmable lighting combined with 
efficient darkening mechanisms is, so far, the best solution. It reduces lighting as well as heat. 
 
How are training rooms run and further developed? 
1. Organisation: Lecturers have a number of expectations concerning the technology in training rooms. 
They want support for contemporary teaching-learning scenarios, consistentency in look and feel to 
increase acceptance. Active monitoring guarantees a high degree of availability and reliability.  
To meet these complex requirements right across campus efficiently, those responsible for operating 
training rooms need to be identified clearly. If tasks are divided optimally, the number of points of 
intersection between organisations involved may be cut down (e.g. computing centre, department of 
operations etc.).  
In close coordination with all actors, including the users – there should be a body responsible for 
ongoing conceptual development of training rooms in the university. A representative of the university 
directorate should be part of this body, preferably the prorector or vice president responsible for 
teaching, to prevent strategic misdirections and to enable access to central resources.  
2. Operation: No matter which request they have, users should be able to turn to a „Single Point of 
Contact“, personally available throughout opening times and accessible via phone and e-mail, too. 
Constant monitoring of the technology, timely local support and remote access through media control 
systems increase customer satisfaction and permit high capacity utilization of training rooms. Complex 
technologies are best supported by trainings regularly on offer. This helps to engage lecturers’ interest 
for modern media. At the same time, support requests are reduced. Also, simple, up-to-date printed 
documentation – at best bilingual - should be on site and online for easy reference.  
 

5.3 E-Assessment Rooms 
 
If training rooms are also used for e-assessment, additional specific requirements have to be met. These 
include: 
 
1. Security of the installations: Operators need to hook up additional special services to be accessed 
from the computer workplaces (e. g. the exam form and permitted tools) and de-activate others (e. g. 
access to the Internet or to home disks) 
 
2. Ensuring exam conditions: This is applies especially to the security of access to the room, i.e. access 
has to be restricted to students participating in the e-assessment. Furthermore any exchange between 
participants or participants and outsiders need to be prevented. This has to be part of the room-design 
and the regulation of the exam. 
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6. BYOD Work Places101 
 
According to Gartner102 the number of WLAN-enabled devices will grow worldwide from 2 billion in 
2010 to more than 3 billion by 2015. A considerable portion of these devices is used in universities.  
By now, it is no longer a question for universities if and which of the ‘consumerization’103 devices they 
are willing to allow. Rather students expect to find compatible environments and interfaces for their 
devices in the university. In the near future a sizable segment of students is expected to bring two or 
three mobile devices on campus. Most likely, the whole spectrum of systems and manufacturers will be 
represented. From this follows: BYOD work places are becoming an important component in viable 
conceptions of learning spaces.  
 
Added value of BYOD for studies and teaching 
To respond to these developments adequately is certainly one of the technical and infrastructural 
challenges faced by universities.  But it also brings definite added values for student learning, which 
should be taken up by universities.  
 

 Mobile devices support new forms of teaching and learning technique by: 
 Discovery of new locations for learning (Example: students of landscape architecture learn in 

the field and systematize their results collaboratively and in real time on tablets); 
 Support for innovative leanng sceöllllnrios, such as Flipped Classrooms104; 
 Support for complex communication scenarios, for example, synchronous collaboration105. 

 
At the same time, mobile devices bridge learning spaces on and off campus by technology106. Using 
Unified Communication107 students are able to make use of all communication services –write e-mails, 
check mailbox, record lecture etc. - no matter which device is used  
 
However, students not only bring their personal devices into the learning processes, but also their 
social contacts and networks. These are built in various social media environments mixing personal 
and study-related contacts. Students as „Digital Natives“ take these technologies for granted. They 
expect to access their data in all areas of their lives – including their university.   
 
BYOD demands new communication strategies of Universities  
Universities have to keep in contact with their students and this implies using their communication 
channels, i.e. it is advisable for universities to be present in social networks.  
This does not necessarily mean to use external platforms, but to build their own platforms for learning 
and research. But then universities should make sure these structures are conducive to communication 
and cooperation. In addition, it is necessary to remove barriers to make the platform accessible 
everwhere, i.e. accessible from all mobile devices with contents being displayed in a good quality. 
 
 
  

                                                           
101 Bring Your Own Device” means to access the IT-infrastructure of an organization from external (private) devices 
102 Gartner is a US marketing research institute specializing on information technology. 
103 Consumerization means, there is no central unit of provisions specifying which devices can be used, but users themselves 
choose what to get. 
104 Flipped Classroom is a method of integrating learning:  learning takes place at home; the course in the university is used for 
clarifying questions and applying what has been learnt in practice. See Handke/Sperl 2012. 
105 Synchronous collaboration: learners collaborate on a common task using real-time electronic communication, see Hinze 
2008, p.243. 
106 This type of linking internal and external learning spaces is also termed „Hybrid Classes“, see 
http://distance.uh.edu/class_formats/hybrid.html [25.03.2013]. 
107 See Koepsell 2007, p 2-5 
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6.1 Terminal Device Classes at BYOD-Work Places 
 
In relation to BYOD work places two types of devices have to be distinguished from one another:  
 
1. Smartphones and Tablet-PCs: These usually run on the operating systems Google Android, Apple 
iOS and the mobile versions of Windows. As a rule, it is not possible to run standard PC-applications 
on these devices; they are replaced by apps developed for their specific platform. Some apps add true 
value for studies and academic work. Others may pose security risks when the mobile device is hooked 
up to the data network of the university. This type of device is mostly used for passive retrieval of 
information, current messages, communication and collaboration, access of portals and e-learning 
platforms. On account of missing interfaces and a merely virtual keyboard, these devices are not 
suitable for academic writing.  
 
2. Notebooks: These are fullfledged computers with the usual range of interfaces and programming 
abilities. Because of their flexibility and performance class as well as their simple connectivity to the 
networks, they pose risks to security and require the installation of security measures, at the very 
minimum, effective anti-virus applications. At this point a thorny question arises: how can a device get 
accepted into an IT network, though it is in violation of basic network principles, for example when it 
brings in software applications from outside the approved portfolio?  It is possible to test every single 
BYOD-device, for example by passing it through network quarantines. 
 
BYOD and IT requirements of the university 
To hook up BYO devices to the IT-infrastructure of the university users authentificate themselves with 
the user account and password provided by the institution. This opens access to services specific to the 
university, for example, eduroam or Shibboleth. 
 
Even if universities do not have specific applications for systematic integration of BYOD-devices: 
students demand this kind of infrastructure for quite some time. 
The level of IT certainly is not a primary criterium in choosing a university for one’s studies. Yet, 
increasingly, it does impact on the satisfaction of students with the services of their university. 
Universities definitely have to respond by providing BYOD work spaces on campus, which meet three 
basic criteria:  
 

 Internet-connectivity (usually via WLAN) with seamless 
roaming, application integrity108and appriate data transmission rate, 

 Comfortable seating and work conditions  
 Power supply nearby. 

 
 
Students usually give clear feedback on what is most important to them in terms of infrastructure: first 
of all, internet-connectivity, followed by design of work-places and availability of power. In planning 
BYOD-work-spaces, the university should take care of all three criteria. If institutions are not able to 
provide WLAN access everywhere on campus, the next hotspots should be sign-posted.  
 

6.2 Integration of BYOD work spaces in the university 
 
BYOD work places are easy to create – all free areas on campus are suitable, if security and fire safety 
are assured. Particularly the foyers are a good choice as they are used by students as informal meeting 
places.  BYOD thus opens up new possibilities – areas can be used in addition to separate rooms.  
Still, universities should also consider existing rooms for BYOD.  
 
In principle, there are two kinds of public rooms in a university - rooms for teaching and social rooms. 
1. Rooms for teaching include lecture halls, seminar rooms, laboratories etc. 
2. Social rooms are, for instance, canteens and cafeterias. 
 
Usually, rooms for teaching or dedicated to narrowly defined purposes – lecture halls, for example, are 
meant to be used for lectures and exams only. Equipped for BYOD, their usability is immediately 

                                                           
108 Access on applications such as Microsoft Office via “Software as a Service (SAAS) and specific ports in the network. 
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on student devices. On the other hand, physical student services might be placed into the proximity of 
BYOD areas, which are also very much student meeting places. 
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7. Virtual Learning Spaces 

7.1 Virtual Learning Spaces – A Wide Spectrum 
 
Multimedia offerings labelled „virtual learning space” differ over a wide spectrum. They can be 
ordered roughly according to goal, connection with other systems, degree of reality etc. Wessner 
summarizes their common features in his definition of virtual spaces: 
 
[Virtual spaces are] „computer representations of logical places, a number of people, a number of 
objects, to be operated upon by people in virtual space, but also a number of opportunities of action, by 
which people can manipulate objects, communicate with each other, coordinate and collaborate.”111 
 
This reference to opportunities of action shows clearly the limits of a purely technical understanding of 
virtual leaning spaces. Rather, it is necessary to create pedagogical scenarios, oriented towards users 
and needs, to demonstrate the functions of virtual learning spaces. Usually, this involves making 
available material and human resources to ensure their smooth operation, for example through IT 
specialists maintaining servers.  
 
Virtual learning spaces differ according to their capacity to represent real worlds in images, language 
or process. This can be illustrated by the example of visual metaphers. Schwan and Bruder distinguish 
four different kind of visualization:   
 
1. Pictorially true illustration (high degree of accuracy and realism, e.g. photos) 
2. Schematizing illustration (low degree of realism, reduced to the relevant content (e. g. cross-sections 
of the brain with blood vessels emphasized) 
3. Concretizing illustration (low level of realism, pictorial illustration of abstract phenomena, e.g. 
electrical fields). 
4. Metaphorical illustration (low level of realism, illustration by means of allegories, e.g. karies 
bacteria symbolised by interacting human figures).112 
 
Depending on which type of illustration is used, users can benefit in a variety of ways. 
 

7.2 Basic Requirements of Virtual Learning Spaces 
 
Depending on the scale of realism virtual learning spaces make different demands on the user: 
 
1. Adaptablity and usability  
Virtual learning spaces providing a high level of realism offer familiar types of guidance. They enable 
easy access to IT and digital communication and facilitate participation in online study activities. In 
consequence, the most important requirement for virtual learning rooms is to be adaptable to user 
groups on different levels of experience and media competence. This is achieved, when usability 
criteria have been observed and suitable pedagogic-didactic conceptions are followed. Increasingly, 
universities offer part-time and second-degree courses. In the context of life-long learning and 
demographic change, this issue becomes relevant to universities, in addition to providing virtual 
learning spaces for the curricula of undergraduates. The new “adult” target groups may be confronted 
with virtual learning spaces, self learning and cooperative learning only at their return to the university, 
and definitely need to master the necessary IT and communication skills. 
 
2. Accessibilty 
In virtual leaning spaces students with disabilities, e.g. vision-impairment, can retrieve information, 
interact socially and learn. For this it is necessary to provide the functionality to the machine to read 
out learning materials stored in the virtual learning space. In this way, virtual rooms can contribute to 
the integration of students with a disability into university life and the community of students. 
 
3. Interlinking real and virtual offerings 
The preceding example showed already what is needed generally: to interlink virtual and real learning 

                                                           
111 Quoted fromWessner 2005, p. 19. 
112 See Schwan and Bruder 2006, p. 2-7. 
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spaces and learning. Students with disabilities can work through lectures in virtual space and at the 
same time interact with their fellow students in real time instead of working though a skript all by 
themselves. To build these links is an important task of universities. Frequently it is the case, that real 
offerings (e.g. face-to-face meeting of a learning group) are preferred over a virtual variant (e. g. virtual 
learning communities).  
Chapter 7.4 describes possibilities of interlinking virtual and real learning rooms. To maintain or even 
enhance the practical value of virtual learning rooms to the actors in the university they have to be kept 
updated and as far as possible linked to the university systems and other virtual services. This requires 
the implementation of interface-plug-ins, routines of synchronization etc. To be able to do this, 
software applications need to be transparent and adaptable. The university has to make sure of 
permissions. 
 
4. Taking into account social processes – Apart from technical concerns, virtual learning rooms need to 
cater adequately to the social character of learning. Concepts like „Social Embeddedness“113  and 
„Awareness“114 describe from different perspectives how to interlink learning processes and social 
processes in virtual learning spaces.  
Many universities want to implement Web 2.0-technologies across the board, in order to offer a diverse 
selection of digital products and services. They are required, therefore, to implement general guidelines 
or to commission their service units to take care of the technical infrastructure.  
The universities have to open up to innovations. To formulate an official university-wide strategy may 
give clear orientation to departments, institutes and professors. 
 

7.3 Multiple Functions of Virtual Learning Spaces 
 
Universities usually choose one of the Learning Management Systems, such as Moodle of ILIAS to 
accommodate virtual learning rooms. These systems are designed to provide functions for a wide 
variety of users, learning goals and needs.  Their all-purpose character permits to bring together all 
virtual services of an institution as a “single sign-on portal”. In this way, these systems act as a virtual 
presence of their institution. However, virtual spaces can also be used in learning more specifically.  
From the requirements mentioned above the following core functions of virtual learning rooms may be 
summarized115: 
 
1. Virtual learning rooms to assist orientation 
These include virtual tours, online databases, and information services by chat, QR-codes etc. –
Services helping users to grasp facts and circumstances quickly. One the one hand they make possible 
learning in virtual space (tour, database etc.), on the other they transfer of knowledge, if the purpose of 
virtual learning is to help find one’s way in the real physical space, for example, through audio tours or 
QR-Codes.  
 
2. Virtual learning rooms as accessible extension of teaching 
Part-time students, students on parent leave and people with disabilities specifically benefit from 
virtual learning rooms, giving them the opportunity to retrieve course information flexibly any time, 
anywhere or to use asynchronous functions for exchange, such as discussion forums in learning 
platforms, to communicate across various barriers. In this way, the virtual learning supports new forms 
of teaching, going beyond media-technologial enrichment of traditional university teaching and 
learning. 
 
3. Virtual learning spaces as social locations 
Virtual learning spaces encourage social interactions between diverse actors. Just as in formal learning 
settings, like seminars, lecturers and students or students among themselves can get into contact with 
one another. Virtual spaces also support communication in informal learning settings, for instance 
when students ‘meet’ in discussion forums or exchange material.  Informal settings in virtual learning 
rooms have another advantage: Sometimes users raise question or voice opinions, which they would 

                                                           
113 Social Embeddedness: Learners’ actions are very much determined by their social relations, see Granovetter 1985, p. 490.  It 
follows, that acceptance of learning programmes can be improved by embedding them into wider social activities. 
114 Awareness refers to the knowledge of users of a learning platform about “who is where within the shared virtual space at a 
certain point of time and ready to be contacted”, see Hampel 2001, p. 116. 
115 Additional functions of virtual learning spaces are discussed in detail by Kannenberg, 2011, p. 14 
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hold back in a formal setting for reasons of feeling ashamed, isolated or afraid to be seen as lacking in 
knowledge. 
 
4. Virtual learning rooms  - access to integrated services 
Also, virtual learning rooms can provide efficient access to user-oriented information. In the 
framework of so-called Personal Learning Environments (PLEs) information from a wide variety of 
sources are made available. Through personalization information can be filtered according to interests. 
PLEs serve as a more flexible and open structure for active and self-paced teaching-learning processes. 
Students are able to collect topics and materials according to their interests, and to work on them 
directly on the learning platform. So far, most PLE systems in universities permit access to select 
stand-alone services, such as specialized databases, link collections, etc.   
 
5. Virtual learning space – location of new forms of action and services  
Virtual learning spaces can be very open in terms of audiences addressed and opportunities of action, 
to lend themselves to further development and test of new forms of utilization. For example, so-called 
„Massive Open Online Courses“ (MOOCs) represent a form of virtual learning space, in which course 
providers offer their contents in a set way („xMOOCs“). At the same time, they invite users to add their 
own contents relevant to the course. This kind of interdependence is expected to enhance the 
engagement of users with course contents. Because contents are open, they can be re-used as a basis of 
knowledge for new innovative course concepts. In this manner MOOCs break up traditional settings 
for learning and service provision: They fling course contents out of the ownership of institutions over 
into the swarm intelligence.  
 
6. Virtual learning spaces – location for developing specialized competences 
Virtual learning spaces are not necessarily open.  To train specific competences they are usually 
designed as closed. Classic examples are flight or driving simulators, where learners train for specific 
competences and strategies on how to deal with critical situations.  Such environments are already 
fairly common in vocational training. On the level of universities they have been taken up in medicine 
and health care because of their focus on a limited area of competences. As a rule, these are broken 
down into a series of pre-defined technically supported learning actions. This kind of specialised 
application is usually very complex and costly. 
 

7.4 Connecting virtual and real learning spaces 
 
There is a great demand to link virtual and physical learning intelligently. So far, there are no practical 
and empirical findings on implementing this successfully. In practice it often turns out:  virtual learning 
spaces cannot stand alone, they are associated with physical sites, even if users do not perceive them as 
a learning space. Gläser (2012) underlines that virtual learning per se takes place in physical rooms.  A 
student in a virtual learning room is at the same time in a physical room – a café, at home at his desk.116 
But there is a fundamental difference between learning at home and learning at the university: the 
physical room at the university is designed with didactics in mind, the place at home is outside this 
system. From this follow two trains of thought: 
 
1. If the physical learning space cannot be adapted to learning, this has to be taken into account in the 
virtual learning space. In it learning resources, tools and communication functions have to be arranged 
in such a way to make work possible independent of a physical learning space. 
2. If both the virtual and the physical learning spaces are designed didactically, it is possible to find 
complementary arrangements between the two spheres. 
 
Taking the second variant as a point of departure, possibilities are shown in the following sections for 
interlinking virtual and physical learning spaces. 
 
We propose to design the central features of the learning space in a unitary manner in the virtual 
dimension as on the physical level. 
 
1. Learning activities – learning activities can be implemented virtually as well as physically. They can 
be designed in reference to one another and to complement one another. 

                                                           
116 Gläser 2012, p. 5. 
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8. Results 
 
Discussions and examples developed here so far show clearly the versatility and complexity of learning 
spaces. Universities not only have to adapt their building and technical infrastrutures, but they have to 
gear their own credo towards the quality of student learning and its support. 
 
In the following paragraphs we summarize core recommentations from the preceding chapters: 
 
1. Learning Space as a Strategic and Management Task of Universitities 
 
1. Research into student learning, suggesting budget lines 
It is essential to research systematically student learning and the requirements resulting from it. 
Funding agencies have to to re-align their budget lines towards supporting the development of learning 
spaces in universities adequately. Universities need empirical studies on student learning and 
incentives to work on the development of learning spaces. Existing programmes supporting “Quality of 
Teaching” can be extended to include such projects. 
 
2. Develop local profiles 
To turn learning spaces into an asset adding edge to the profile of the university, its concept has to be 
built from local conditions and specifics. 
 
3. Embed conception and central controlling 
Integration of all projects into one conception is the sine qua non to achieve their most effective 
coordination. Therefore, the conception has to be embedded into the strategy of the university to secure 
long-term success for the learning spaces initiative. This has to be complemented with a fully 
transparent process involving all actors.  
 
4. Initiate staff- and organisation development 
Learning spaces have to be considered as a crosscutting issue, which means to draw in many actors 
from different sectors to enable them to proceed towards joint projects. This needs to be taken on board 
from the very beginning on the level of overall staff and organisation development. In cooperations and 
mergers the teamplay of the actors has to be encouraged, especially when instutional boundaries are to 
be crossed. Standards for communication and quality have to be worked out jointly by these actors. 
 
5. Secure resources longterm 
Sustainable learning spaces cannot be operated on one-time investments, but need continuous funding. 
Essential resources to run Learning Spaces have to be provided and secured centrally; this applies to 
rooms, staff (coordination, planning, service and support, maintenance) and Equipment (initial and 
maintenance). 
 
2. Information Literacy 
 
1. Extend perspectives and topics on information literacy 
Information literacy is set in the wider context of key competences and their topics 
 
2. Increase cooperation 
Shared fields of action in information literacy create a new basis for cooperation. So organisational 
divisions (e.g. library, computing centre) can be overcome.  
 
3. Stimulate learning experience by “development instead of transfer” 
Offers on information literacy should support active learning, with increasing flexibility, multi-channel 
delivery (physically and virtually), and in accordance with social requirements.  
  
3. Types of Workplaces 
 
1.  University-wide approach  
In developing workplaces and zones, real estate and spatial conditions, perhaps distributed buildings 
have to be considered 
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2. Enhance accessibility 
Look at opening hours, layout, access permissions! 
 
3. Aprroach learning as a sensual experience 
Foster an inspiring work atmosphere 
 
4. Guide user behaviour through the design of buildings 
Clear zonal distictions between noisy and silent areas prevent conflicts between different learning and 
working styles of students, and provides a choice between different atmospheric room experiences. In 
addition to architectural/building designs, flexible zones, separated by shelves or mobile walls, may 
achieve similar effects. These are essential in “Open-Plan”-buildings130. It may also be helpful to 
signpost floors or areas to indicate levels of social activity. 
 
5. Focusing to enhance attractivity  
Accentuating select areas in buildings adds visibility and directs the user to make choices according to 
needs or topics. 
 
6. Continuous Updating 
Stay aware of changed user requirements and update environments accordingly. 
 
4. Training Rooms 
 
1.  Define clearly their intended use 
Intended use and target group are important reference points in design and operation of training rooms. 
If these are defined, equipment and mode of operation of the room can be implemented in an optimal 
way. All-purpose rooms should be discouraged – usually they are not up to the more specidic 
requirements and/or the amount of maintenance is prohibitive.  
 
2. Less is more 
The diversity of devices, applications, and user demands etc. often results in providing IT training 
rooms across the board with wide selections of hard- and software. This is not only uneconomical, but 
also tends to undermine the existing IT infrastructure. A better approach is to define a core-portfolio 
and to guarantee it is available reliably and securely. 
 
5. BYOD-Workplaces 
 
1. Make use of free spaces 
BYOD zones in free areas provide added value for students. Additional furniture is not necessarily 
required. 
 
2. Take user requests for BYOD seriously 
BYOD is a challenge for universities, especially their computing centres, because of the IT security 
issues involved. Nevertheless, this issue has to remain on the agenda because of clear demands on the 
part of users. Computing centres definitely should face up to this challenge and come up with solutions 
in terms of security technology and constructional considerations.  
 
3. Achieve attractivity with small steps 
For BYOD even small steps can create tangible added value for students: BYOD enhances the appeal 
of the rooms, buildings, campuses where it is available, and boosts the impression of a living learning 
space. 
 
4. Create a starting point for additional services   
Students are very interested to use infrastructure and services of their university on their own devices. 
These services need not be restricted to access on the learning management system and a full-text 
database. Rather, BYOD makes it possible to adapt and makes available more services of the university 
on student devices. On the other hand, physical student services might be placed into the proximity of 
BYOD areas, which are also very much student meeting places. 

                                                           
130 Buildings based on Open-Plan – are designed to be adapted to changing usage, except for fixed facilities such as escalators, 
staircases and bathrooms. Shelves ot partitions are used to separate spaces from one another, see 
Krempe 2002, S. 10-11. 
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6. Virtual Learning Spaces 
 
1. Orientation on target groups and needs 
Virtual learning spaces at universities become more important in the context of Web 2.0. Institutions 
should not view this issue as an exclusively technical problem. Rather it is necessary to take into 
account pedagogical-didactic teaching-learning scenarios for different target groups and the specifics 
of learning, teaching and research. 
 
2. Link physical and virtual learning spaces  
First of all, universities should analyze requirements and desired functions of virtual learning spaces, 
and then include services as a result into their own service portfolio. Universties should emphasize 
their solutions of linking physical and virtual learning spaces, and how these are part of their overall 
concepts in their discussions and their public promotions. 
 
3. Tap didactic and technical potentials fully 
Virtual learning spaces and particularly their link to physical spaces, offer a wide variety of 
opportunities and usage scenarios. Given enough will and daring to experiment, universities can break 
new ground for innovative services as well as dialogue with their target group, students, on many 
levels. 
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