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Abstract: 

Digital Library is a global virtual library, is a library of thousands of networked electronic 

libraries. A digital Library is a collection of digital objects. There are three models for 

educational digital libraries viz., Cognitive tools, Component repositories and Knowledge 

networks. The knowledge network� model view social interactions as primary agent of 

change and the role of digital libraries is to support participant interactions that engender 

community engagement and willingness to share knowledge and experiences with other 

library users 

 

1. INTRODUCTION 

Digital Libraries are a means to systematically collect, store and organize information and 

knowledge in digital form. Digital library collections are not limited to document surrogates; 

they extend to digital artifacts that cannot be represented distributed in printed formats, It 

strengthen communication and collaboration between among the research, business, 

government, and educational communities. 

The most important components of a digital library is the digital collection it holds or has 

access to, viability and extent of usefulness of a digital library would depend upon the critical 

mass of digital collection it has. A digital library can have wide range of resources. 

Information contents of a digital library depending on the media type, it contains may include 

a combination of structured or unstructured text numerical data, scanned images, graphics, 

audio and video recordings. Different types of resources need to be handled differently in a 

digital library.  
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1. What is Digital Library? 

Digital libraries are integral part of learning environment. It is a crucial component of 

universal information infrastructure adopting current information and communication 

technology. Digital Libraries are networked collections of digital text, documents images, 

sound, data, software and many more that are the core of today’s Internet and tomorrows 

universally accessible digital repositories of all human Knowledge. 

A digital library is a library in which material is stored in digital format and accessible by 

computers it is type of information retrieval system. Digital library is a collection and 

dissemination of digital objects / items to meet user’s needs according to their requirements.  

 

According to Digital Library Foundation (DLF) 

 “ Digital libraries are organization that provides the resources, including specialized staff, to 

select, structure, offer intellectual access, to interpret, distribute, preserve the integrity of and 

ensure the persistence over time of collections of digital work so that they are readily and 

economically available for use by a defined community.”  

William Arms (2000) defined digital library as “Managed collection of information, with 

associated services, where the information is stored in digital formats and accessible over a 

network”. 

 

According to Oppenheim and Smithson 

The digital library as one where all acquisition, storage, preservation, retrieval, access and 

display, functions are delivered using digital technologies. The digital library has the features 

of integration seamlessness and case of use. Access to a distributed range of electronic 

services and support is delivered to the desktop through an intuitive, and possibly 

personalization, interface accessed through a single authentication system.  

 

According to Borgman – 

Digital libraries are a set of electronic resources and associated technical capabilities for 

creating searching and using information. 
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In simple words – Digital Library is a global virtual library, is a library of thousands of 

networked electronic libraries. A digital Library is a collection of digital objects. 

 

2. MODELS FOR DIGITIAL LIBRARIES  

There are three models for educational digital libraries viz., Cognitive tools, Component 

repositories and Knowledge networks. These models are either definitive or exhaustive, but 

instead use them as „thought experiments� to both illustrate and analyze how intermediate 

level theoretical constructs can inform educational digital library design and evaluation.  

 

   2.1 Digital libraries as Cognitive tools:  

Cognitive psychologists, instructional designers, and others coming from an educational 

research background often highlight the role that digital libraries can play as cognitive tools 

to support the learning and sense making activities of individual users. This view focuses on 

how people can make use of multimedia resources in digital libraries to construct their own 

knowledge representations and typically draws on cognitive theories such as constructive 

learning or those taking a human information processing perspective. Inherent in this 

perspective is the idea that digital libraries can provide users with interfaces, tools or services 

that help them to engage with, and make sense of, information provided across multiple, 

mixed media resources (e.g. text, videos, audio clips, interactive visualizations etc.) that are 

made accessible in the libraries, large information spaces. In the distance learning literature, 

this is often referred to as „resource-based learning� which strives to offer learners choices 

in their learning materials and to accommodate individual differences through the provision 

of a wide selection of topically related, multimedia learning resources. As such, resources 

based learning requires learners to grapple with both the topic of study and information 

seeking and information handling skills. A key finding from this line of research is that many 

learners need scaffolding to benefit from resource based learning approaches. 

Unsophisticated learners often come away with piecemeal understanding of the topic and 

need help identifying important ideas, and relating these ideas to larger whole.  

Thus, the „cognitive tool� model views the role of digital libraries in providing scaffolding 

services for resource based learning as essential and perhaps even inseparable from the 

resources themselves. Evaluation questions in this model look at the types of scaffolding 

provided the interaction between the scaffoldings and the library resources for particular 

audience, and the impact of this interaction on learning practices and outcomes. The 

cognitive tool perspective, the three existing interfaces that embody different approaches to 

scaffolding of learner interactions with resources such as, the search results display in 
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DLESE (Digital Library for Earth System Education), the NSDL (National Sciences Digital 

Library) strand map service and the digital Idea Keeper being created in conjunction with 

both DLESE and NSDL.  

Casting these three interfaces within the cognitive tools model provides an organizational 

structure for comparing and contrasting the affordances of each design. For instance we can 

talk about the affordances provided by these three interfaces in terms of features that:  

� Help learners to understand how a particular resources relates to their information 

seeking needs.  

� Assist learners to situate their information needs and their ideas within a larger 

knowledge framework.  

� Encourage learners to engage in active processing strategies with the information.  

� Leverage multiple media; i.e., make use of multiple representations of the same 

information in different media, to support learning.  

� Support learners in constructing their own knowledge representation.  

 

2.2 Digital Libraries as Component Repositories:  

Recent advances in software engineering practices and learning objects have fueled interest in 

the role that digital libraries can play in changing the way that digital educational resources 

are produced and distributed. This view focuses on how digital libraries can serve as 

component repositories, providing educators, curriculum developers, and software engineers 

with an array of materials which can be reconfigured and reused to construct new educational 

resources. Adherents draw on theories and practices from the software engineering domain 

and from the learning objects domain.  

Inherent in this perspective is the assumption that digital libraries can improve the quality of 

education by: promoting the reuse of effective educational resources; Improving the 

productivity and economics of educational software production, and Fostering a community 

of innovation by sharing best practices and providing a forum for resource distribution. A key 

finding from this line of research is that simply providing a repository of components wills 

not necessary lead to reuse or changes in resources production practices. Thus, „component 

repository� model views that role of digital libraries as fundamentally changing the way that 

educational resources are produced and distributed, and considers both the economic and 

educational implications of these changes. Evaluation questions in this model look at the 

services, both technical and social, that libraries provide to foster resources reuse, ranging 

from tools to support resource construction, to incentive and payment structure to encourage 

resource development and sharing, to examining the impact these services on publishing and 

distribution practices. The component repository perspective, there are three existing projects 
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that embody different approaches to supporting reuse: Instructional architect; Create @CMU 

and the Educational software components of Tomorrow (ESCOT).  

Casting these three interfaces within the component repository model provides as 

organizational structure for comparing and contrasting the differing approaches and impacts 

on resource construction and reuse. For instance, we can talk about how tools services and 

libraries.  

� Support and motivate new audiences, such as teachers, to create resources.  

� Foster new forms of resource production and collaboration between teachers, software 

developers and researchers.  

� Reduce the cost structure or effort involved in producing educational resources  

� Encourage the development of standards for component interoperability and promote 

the development of interoperable components.  

� Lower the social, technical, or cognitive barriers to reuse.  

� Impact the relationship between reuse and higher quality, lower cost resources.  

 

2.3 Digital Libraries as Knowledge Networks:  

Researchers coming from a social science or knowledge management background often 

highlight the role that digital libraries can play as knowledge networks supporting users and 

other library stakeholders to build and share knowledge. This view focuses on the role that 

social interaction plays in knowledge building and sharing, and considers how library 

affordances and services can structure and support interactions it draws on theoretical 

perspectives such as situated learning, communities of practice, epistemic communities and 

identity construction.  

Inherent in this perspective is the assumption that digital libraries can provide services and 

tools that support knowledge building and the development of scholarship skills by 

facilitating social interactions between library users or library staff. This theory has informed 

many projects in the areas of digital libraries providing the technical means for user 

interactions is often insufficient, knowledge networks must also consider how to provide 

incentives and motivation for users to encourage sustained participation.  

Thus, the knowledge network� model view social interactions as primary agent of change 

and the role of digital libraries is to support participant interactions that  community 

engagement and willingness to share knowledge and experiences with other library users. 

Thus, „users� are not views as the recipients of technical solutions, but rather as 

„participants� that add value to the larger library community. Evaluation questions in this 

model examine how well services motivate, support, and structure participant interactions, 
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the effects of interactions on participant’s views of themselves and the library community, 

and the mechanisms by which the community sustains itself.  

The knowledge network perspective, we consider three projects that use different forms of 

participant interactions to support knowledge building and sharing: DLESE Teaching Tips, 

The DWEL (Digital Water Education Library) and The Math Forum. Casting these three 

projects within the knowledge network model provides an organizational structure for 

comparing and contrasting the impact of different services on participant interactions and 

community development. For instance, we can talk about how libraries and library 

communities:  

� Accommodate and support different types of participant interactions, both human and 

technology –mediated.  

� Foster knowledge building and community development through specific forms of 

interactions. Enable participants to choose varying thresholds of entry and ongoing 

participation.  

� Support participants to make use of captured interactions to inform their current 

activities.  

� Affect participant’s views of themselves, their knowledge and skills, and their 

changing role in the community. Grow and sustain them. 

 

The digital library research can benefit from the development of intermediate constructs that 

make explicit the underlying assumptions held by library stakeholders. Such constructs 

should explicate key linkages between design features and cognitive and social dimensions of 

the context of use. These construct offer and opportunity to examine the specific theories that 

underpin and inform different classes of libraries and services. The value of intermediate 

constructs using a series of three thoughts experiments: Digital libraries as cognitive tool; 

Digital libraries as component repositories; and Digital libraries as knowledge networks.  

These models offer a structured way to reflect on a suite of complex interactions between 

humans, technology, and context in educational digital libraries. We trust that, these models 

are useful mechanism for informing library development and evaluation practices, and for 

supporting knowledge sharing across multiple digital library projects. These are presented in 

the spirit of thought experiments with DLESE and NSDL networks.  

 

3. Digital Library’s Conceptual Model 

Models and frameworks are more important in the real world than is sometimes 

acknowledged; since they shape the way we look at reality and frame the language we use to 

describe it. John Maynard Keynes wrote practical men, who be-live themselves to be quite 
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exempt from any intellectual influences are usually the slaves of some defunct economist”. In 

attempting to simplify the complexities of the digital library, we have necessarily been highly 

selective about those aspects of reality we have decided to reject and emphasize and those we 

have played down. Models of this sort have had limited application to the digital library area, 

though Brophy (1999) points out the value of models for the digital library in establishing the 

linkages between functions, and in providing a holistic view. Brophy and Fisher (1998) note 

the obsolescence of a ‘ holdings ’ model and the inadequacies of a  ‘ Systems model, and 

favor a view of the library as an expert intermediary  between users and information Most 

models have largely taken the form of system  and function block diagrams (see Brophy 

(1999) for a comparison of several). An alternative simpler form of model has been one that 

presents alternative conceptual views of the digital library. For example, there is Borgman’ s 

(1999) three-way view: 

1. digital libraries as content, collections and communication; 

 

2. digital libraries and institutions or services; 

 

3. digital libraries as databases 

 

 

 

4. Integrated Evaluation Models 

The research on integrated DL evaluation models is quite limited. Four models, from 

different research areas, have been taken as references at the beginning of this work. The first 

model created in 1992, comes from information systems research but can also be applied to 

DLs. It is known as the D&M IS success model and was updated by the authors in 2003. The 
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updates concerned adding a “service quality” measure as a new dimension, and the grouping 

all the “impact” measures into a single impact or benefit category called “net benefit” (in the 

original model, there were “individual impact” and “organizational impact”). The D&M IS 

success model identifies the interrelationships between six variable categories: “system 

quality”, “information quality”, “service quality”, IS “intention to use/use”, “user 

satisfaction”, and “net benefits.” 

The second model was created in 2004 for the holistic evaluation of libraries services, and 

comes from library science studies It has an operational approach and identifies the core steps 

and the actors involved in the library’s evaluation, taking into account the role of the 

administrators, put at the top of the evaluation pyramid. 

The third model is the result of a DELOS supported research, and is the first generalized 

schema for a DL that proposes a holistic approach to its evaluation .It includes the entities 

“users”, “data/collection” (i.e. the information, the content), “system/technology” and 

“usage." The model identifies the communities involved in DL evaluation, within an upper 

research domain area. However, the schema – which includes “librarians” within the research 

domain - doesn’t consider the organizational level of the DL and its actors (policy makers, 

managers, administrators, senior librarians).  

The user and digital library model .created in 2007, relates the DL and user points of view, 

focusing on their contexts. 

 

User and digital library model. © 2007 Y. Zhang & T. Saracevic 
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5. The Digital Libraries Universe: Main Concepts 

Despite the seeming richness and diversity of existing digital libraries,4 in actuality, there is 

only a small number of core concepts defined by all systems. These concepts are identifiable 

in nearly every Digital Library currently in use. They serve as a starting point for any 

researcher who wants to study and understand the field, for any system designer and 

developer intending to construct a Digital Library, and for any content provider seeking to 

expose its content via digital library technologies. In this section, we identify these concepts 

and briefly discuss them.  

Six core concepts provide a foundation for Digital Libraries. Five of them appear in the 

definition of Digital Library: Content, User, Functionality, Quality, and Policy; the sixth one 

emerges in the definition of Digital Library System: Architecture. All six concepts influence 

the Digital Library framework, as shown in Figure 

 

 

The Digital Library Universe: Main Concepts 

 

Conclusion 

Digital Library is a crucial component of universal information infrastructure adopting 

current information and communication technology. Models and frameworks are more 

important in the real world. The knowledge network� model view social interactions as 

primary agent of change and the role of digital libraries is to support participant interactions 

that community engagement and willingness to share knowledge and experiences with other 

library users. 
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