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ARCHIVES AS KNOWLEDGE SOURCES IN THE SEMANTIC WEB:
EDUCATIONAL IMPACT IN FORMAL EDUCATION PROGRAMS

Dr. Triantafillia Kourtoumi
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Abstract 
Knowledge management in the archival discipline and conceptual access to digital 
primary source material employed in the classroom offer a number of challenges 
to formal learning: anytime, anywhere access, improved motivation, opportunities 
for independent learning, integration of information and communication technol-
ogy (ICT) tools, and increased parental engagement. Still, the key issue remains: do 
these benefits create more opportunities for students to “construct” their learning?
This paper seeks to identify the extent to which these two components of knowl-
edge constitute effective tools used in two cohesive areas within the realm of formal 
educational programs:
• to support access to and use of archival digital content by educators
• to assess the forthcoming benefits for teaching personnel and students
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INTRODUCTION 
Based on the outcome that the up-to-date research has yielded in the fields of 
artificial intelligence and pedagogy, the following presentation suggests that 
the fundamental principles of educational technology and flexible learning, 
when applied to the archival material, are of dual significance: they widen the 
historical conception of educational professionals. Such an approach enhances 
an interactive dialogue with the past due to the direct conceptual access of pri-
mary sources through existing technological advances. Resulting from this in-
terconnected process, educators formulate an environment in which students 
are given the opportunity to approach history in an enganging and direct man-
ner; this process, in turn, sustains a multiplicity of viewpoints necessary in the 
discourse on history.

TERMS TO DEFINE
Archives- Primary source materials are the stuff of history- the documents, 
photos, letters, diaries, oral interviews and more from our past. Increasing-
ly, primary source materials from the collections of archival institutions, as 
representative cultural heritage sectors, are being digitised and made avail-
able through online databases. Educators and their students are the natural 
consumers of this content–rich cultural material of historical nature. Primary 
source materials offer students the opportunity to “do” history rather than 
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merely learn it. History that is learned by doing is far more relevant and en-
gaging to students than the myriad of seemingly unrelated facts typically pre-
sented in many of the textbooks used in schools. Beyond their common con-
tent–related use, primary sources readily lend themselves to the development 
of critical thinking and research skills. They are logical resources to be used in 
the promotion of reading, writing and information literacy.

Digital libraries- Capturing, defining, and modeling the essence of archi-
val context in forms of digital libraries are challenging, and prominent issues 
for interdisciplinary research and discussion within the archival community. 
Digital libraries of archival sources are constructed – collected and organized 
– by and for a community of users (educators, students, researchers etc.). 
Functional capabilities of digital libraries in the archival domain support the 
information needs and uses of that community. They are a component of com-
munities in which individuals and groups interact with each other, using ar-
chival data, historical information, and knowledge resources and systems. In 
this sense digital libraries are an extension, enhancement, and integration of 
archives as physical places, where sources are selected, collected, organized, 
preserved, and accessed in support of a user community; but digital libraries 
also extend and serve a variety of community settings, including classrooms, 
offices, laboratories, homes and public spaces (Borgman et al 2000). 

Technology- The roots of the emergence in digitizing archival context lie 
in the inconsistencies and ambivalent definitions of technology across and 
within different research specializations, such as computer science, artificial 
intelligence, information studies, social sciences, and history (Giouvanakis et 
al. 2002). Early in the development of this paper, the author expanded the disci-
plines reviewed to include education. The purpose was to incorporate hypoth-
eses, methodologies, and perhaps baseline data that would assist in framing the 
evaluation of digital libraries in the archival domain. So, rather than debate the 
ultimate definition of technology, preceded by the appropriate adjective (edu-
cation, learning etc.), keep in mind Reeves’ (1998) definition. The definition ac-
knowledges the many different definitions of technology, and media, and then 
distinguishes between them as follows: “With respect to education, media are 
the symbol systems that teachers and students use to represent knowledge; 
technologies are the tools that allow them to share their knowledge representa-
tions with others” (p. 1). 

Impact on learning- The advent of mobile context-aware computing of 
raw historical evidence has stimulated broad and contrasting interpretations 
due to the shift from traditional static desktop research to heterogeneous mo-
bile learning environments of historical nature. This transition poses many 
challenging, complex, and largely unanswered research issues for impact on 
learning relating to contextual interactions and usability (Di Blas &Poggi 2006). 
While defining impact is relatively easy (the effect or impression of one thing 
on another), the literature from all the disciplines indicates that researchers 
are still grappling with how to structure evaluation studies to identify impact 
(Stewart 2001). Oliver and Harvey (2002) observe that “…most projects con-
cerned with the introduction of new technology… aim to have some kind of 
impact on students. Often this is framed in terms of an impact on learning, 
although perhaps more commonly observed are changes in behaviour” (p. 19). 
However, studies also evaluated the educational impact of digital libraries on 
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learning and teaching in other groups such as teachers, administrators, and 
more broadly, organizations and infrastructure, while expecting impact to 
manifest in a variety of behaviors, attitudes and skills (Giersch et al. 2003).

As a parenthetical note, due to its relatively to the subject under discussion, 
it needs to be mentioned here that contextual features of digital libraries often 
complicate the identification of the impact that learning has on technology 
(Ankiewicz  et al. 2006). Archivists at the beginning of the new millennium are 
challenged to develop archival systems that can operate beyond the level of 
the individual or corporate archive, and of collective archives as we now know 
them. Archivists are challenged to describe parallel record keeping universes, 
encompassing the world views of all parties to the transactions, and providing 
meaningful access paths via technology (Gilliland-Swetland et al. 2004). 

Knowledge management- The knowledge management (KM) area has be-
come so diverse over the past ten years as researchers have begun to investigate 
not only the mechanics of knowledge creation and transfer but also of social 
and cultural issues that are of importance in understanding this topic. KM is 
the process of leveraging and utilizing the vast, untapped potential of both im-
plied and documented knowledge to achieve optimal performance (Malhotra 
1997). As information professionals, archivists are challenged to facilitate the 
use of semantic web as “conceptual infrastructure in the web” and of knowl-
edge management as metadata design in archival resources for formal educa-
tion programs.

Formal education programs- The process of training and developing peo-
ple in knowledge, skills, mind, and character in a structured and certified pro-
gram is defined as formal education (LinguaLinks Library 1999). For archivists, 
it is a necessity to identify and explore several research issues for the future 
of conceptual infrastructure in the semantic web, when constructing digital 
libraries for formal learning education programs. First, users of metadata will 
expect the delivery of full archival content, rather than just pointers to content. 
Second, users will move beyond information systems that are fairly indepen-
dent of each other to systems of interoperability that incorporate related ap-
plications. Third, users will experience a system of global computer networks 
that will foster and support more collaboration between groups, rather than 
individuals, whose tasks will span boundaries and communities. Fourth, users 
will expect systems that are navigable in more flexible and adaptable ways than 
query searching (Horsman 2000).

Flexible learning- Flexible learning provides the expanded choice on what, 
when, where and how people learn. It supports different styles of learning, in-
cluding e-learning. Flexibility means anticipating, and responding to, the ever-
changing needs and expectations of users within the education communities. 
E-learning, as a component of flexible learning, involves the application of 
electronic media in the delivery of flexible student focused vocational educa-
tion and training (VET) programs (Bournemouth University- Learning and 
Teaching Development Committee 2002). 

Ontologies- Ontologies, as schemes developed of metadata-based annota-
tion tools and inference engines, may specify formal semantics of data. Thus, 
in the archival domain ontologies allow various intelligent services to perform 
knowledge-level information transformation, search, and retrieval of primitive 
historical information. Within this challenging scope the goal for archives is 
to achive the best possible knowledge-sharing and learning-support systems 
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for education communities, to build and to use metadata repositories and to 
integrate learning objects into educational environments. The scope of knowl-
edge management in the archival sector for formal education purposes envis-
ages the web enriched with numerous domain schemes, resulted at creation of 
structured ontologies for primary source materials (Kourtoumi 2005).

SUPPORTING ACCESS TO AND USE OF ARCHIVAL DIGITAL 
CONTENT BY EDUCATORS 
As many classroom support activities embrace a collaborative approach 
between schools and cultural sectors to serving student populations, educators 
along with cultural heritage personnel are exploring how to integrate common 
spaces in the digital era (Mejias 2006). Knowledge management in archives via 
metadata conforming to ontologies may drive process improvement, enable 
cultural information sharing, and improve historical research. Knowledge 
management applications in the archival domain may also encourage 
innovation, engender learning, facilitate collaboration and promote systems 
thinking (Evans et al. 2005).

 The return on investment from knowledge management may produce 
high-performance archival institutions. The bottom line is that knowledge 
management offers the opportunity to leverage information technology (IT) 
investment to fully utilize the rich intellectual capital of archives, provided and 
syndicated in domain-specific knowledge bases (Gourlay 2000). In this swiftly 
changing and rapidly growing domain of cultural knowledge management, the 
importance of creating newly coherent strategies for archival content descrip-
tion in a global prospect is important (Piggott 2003).

 In planning and implementing public access projects in the archival do-
main- when using it is equally important as building it- it is generally admitted 
that relatively little evaluative work has been done to date on access to and 
use of archival digital content by educators (Clifford & Friesen 2001). In the 
digital age it is also a general statement that the tutors of historical knowledge 
(the educators) along with the stewards of primitive sources’ knowledge (the 
archivists) have each become more professionalized; and, as an unintended 
by-product, they have become less engaged in the ways in which the work of 
each depends on the work of the other (Korteweg & Trofanenko 2002). Exac-
erbated by the dynamics that are a part of the digital age, their work seems to 
be worlds apart. 

Teaching and archiving of historical information are interrelated, but their 
issues are usually addressed separately. Examples are legion:
• Archival institutions digitise primary resources to respond to the demands 

of educators; educators do not always recognize the complexity of carrying 
out this task nor do they understand the demands placed on archivists who 
need to improve access and ensure preservation 

• Educators increasingly encompass digital publication as a tool; at the same 
time, archivists find that the contract law that controls access to such pub-
lications makes preservation impossible and access problematic

• Quality support of many special collections requires the expertise of the sub-
ject area of the educator–specialist; though, this competency is not widely 
available within the archival profession 
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Archivists and educators are increasingly becoming more active collabora-
tors in developing effective approaches to the interrelated domains of archival 
production and historical knowledge in the digital era. They come to realize 
that they both share common concerns. These concerns arise in various pro-
fessional development workshops and interactions among and between the 
educators and the archive personnel: the nature of teaching, the use of digi-
tal primary source material, the benefits and the limits of technologies in the 
classroom. Various professional development activities are planned, instituted, 
and evaluated, primarily through workshops, summer institutes, and working 
sessions. Theoretical frameworks and practical strategies are presenting, effec-
tively engaging with issues about teaching the past through the use of digital 
objects (Bennett & Trofanenko 2002). As a result, conceptual classification of 
raw material of historical evidence for e-learning is effectively broadened and 
access ensured. 

Towards this direction of collaboration, teachers and archive personnel are 
interacting in different perspectives with topics specific to creating and teach-
ing with digital archival content: current research about history education and 
the tension between knowing what is considered “history” and the past; the no-
tion of primary sources and the analysis of primary source material; the mean-
ings of archival objects and the way they change through digitised imaging; 
and, the interpretive and educational roles and limits the teachers and archive 
personnel have in the understanding of students (Barnes 1992). The goal is to 
bring the teachers together with the archival curators and archival educators to 
further develop learning activities and to engage with issues concerning digital 
content of archives; notably, how differences in the media of primary sources 
(i.e. written text, photograph, audio) influence the ability of students to learn 
about the past and of teachers to teach about the past (Fox-Turnbull  2006). 

Educators and archive personnel are introduced to topics specific to teach-
ing with digital content, such as:
• the historical understanding of the educators’ and the way it influences the 

knowledge of students about the past 
• the meaning of objects and the ways they change through digitized imaging
• the role of the objects as mediums for learning in the classroom

Τhe focus is on understanding, developing, and advancing the social con-
text, or “communities of practice” (Lave & Wenger 1991). Assistance is pro-
vided to educators to enable them to integrate the digital materials of archives 
into their curriculum. It is not enough for teachers to hear about theory; they 
must also be given hands-on assistance to enable them to use the technology in 
their classroom, emphasizing ways to integrate technology in conjunction with 
the planning of the course (Cantu 2000). 

Τhe aim is not to participate in producing educators who have already man-
aged to succeed in traditional ways of teaching history, and wish now to suc-
ceed in understanding and addressing the new knowledge and issues associ-
ated with the educational intent of digital environments. The aim is to identify 
and describe the collaborative environments conducive to developing techno-
logical and educational competence in the educators and archive personnel. As 
Thornton (2005) states, the target is to create for students “greater possibilities 
for identifying relevant knowledge, all with an aim of improving their educa-
tional experiences” (p.7). By taking a collaborative approach that focuses on the 
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sociocultural contribution, each participating sector offers to education. As a 
result, this collaboration contributes to collective and interactive attainments, 
rather than to limited individual successes (Secrist 2005).

At this point, it is crucial to refer to some interesting recommendations from 
analogous projects, such as the Illinois Digital Cultural Heritage Community 
(http://images.library.uiuc.edu/projects/dch) or the Learning@Europe (www.
learningateurope.net). These projects built and tested an electronic database of 
historical information collected from participating archives (museums, librar-
ies) and based in part on curricular requirements (Bennett et al. 2002, Cabot et 
al. 2005). Recommendations included are the following:
• link digitised content to curricular standards
• ensure the robustness of the database
• concentrate more on enabling teachers to utilize images and metadata off-

line in the classroom and for assignments, and on high-quality, rather than 
high-quantity resources 

• undertake continuous evaluation of the database use 
• ensure that information in the database continues to be “trustworthy”

The identification of knowledge needs of the educators is based on the prin-
ciple of flexible learning for their students. Under this scope, flexible learning 
does not simply equal uses various forms of electronic communication with 
digitised archival material to deliver a course (Brown &Voltz 2005). When re-
ferring to archival sources, the whole approach is much broader than this and 
is best realised by integrating the benefits of electronic communication with 
more traditional modes of delivery in a pedagogically principled way. The aim 
is to allow educators and students to access primitive historical information 
from a variety of learning resources and to interact collaboratively on that in-
formation. This caters for individual learning preferences and for students to 
have more freedom to self-pace. This approach provides more satisfying teach-
ing experiences for lecturers too. It evolves new approaches for more creative 
teaching through the understanding that there is a high pedagogical value to 
the conceptual availability of “trustworthy” primary sources via the web (Gil-
liland et al. 2005). 

In any attempt to create e-learning materials from archival sources for 
formal education programs a combination of approaches is needed, in which 
technology provides educators with the structures of flexible learning. This 
combination gives the latter access to databases with all the variations such 
that they can build into the standardized safe structures unique characteristics. 
The more each participant is aware of the move towards a collaboration, of 
the necessity to explore changing relationships between archives and changing 
educator interaction, the more effort each individual may be willing to invest 
(Wells 1994).

Educators and archive personnel can move even further to uncover the pos-
sibilities for their own learning and teaching. This rests on their knowledge 
about educational reform in the digital era, which in turn requires new consid-
erations in the management of archival material in student learning. Concep-
tions of history through technology involve for educators and archive staff the 
understanding of skill development in relation to technologies in their respec-
tive field. Conceptions also involve their own personal interests and perceived 
opportunities to develop these interests. 
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ASSESSING BENEFITS FOR TEACHING PERSONNEL AND 
STUDENTS
Learning in the virtual environment seems to be very easy. Still, the experience 
so far indicates that this is a big illusion. On pedagogic grounds, it would be 
generally both perverse and impractical to employ information technology as 
the sole means of communicating with users. Education is a social process and 
social interaction between students and teachers is an essential part of high-
quality learning. Even within the most formalized parts of educational process-
es there are many that computers cannot yet do, such as assessment of verbal 
performance and aesthetic design. To be successful in creating effective learn-
ing environments the virtual education space requires a new kind of knowl-
edge–based ground. This ground must be commonly accepted among both 
faculty and students, inspiring new forms of collaboration between teachers, 
pedagogical experts and cultural information specialists (Frydenberg 2002). 

On pedagogic grounds, then, the issue for archival institutions is not a 
choice between conventional and e-learning delivery methods, but a choice of 
the most appropriate balance between the uses of these different methods in 
different contexts. This is a process, which involves the professional judgment 
of educators, taking into account the changing needs, demands, interests and 
capabilities of students (O’Brien 2005). However, there is a significant scope to 
enhance the quality and reach of education by appropriate and well-planned 
developments of e-learning in archival institutions: to embrace the idea that 
the most useful forms of representation of archival information and knowl-
edge, the most powerful analogies, illustrations, examples, explanations, and 
demonstrations; in a word, the most powerful the ways of representing and 
formulating the subject that make it comprehensible to students (Bothman 
2002). 

On pedagogical content knowledge embedding digital libraries of archival 
material also includes an understanding of what makes the learning of spe-
cific topics easy or difficult: the conceptions and preconceptions that students 
of different ages and backgrounds bring with them to the learning of those 
most frequently taught topics and lessons focused on databases from archival 
sources (Shulman 1987). This “conceptual infrastructure” databases for archi-
val sources need to be linked with new tools whereby both verbal and visual 
quoting is an integral part of the software. Access to it is combined with spaces 
for collaborative and personal creation and co-creation. There are challenges 
to find new ways of visual and verbal quotation, of reference, of building on the 
richness of the past to arrive at a more creative future. Combining the universal 
approaches of art and sciences through the particular approaches of historical 
evidences, as presented in the archival heritage from the past to the present, 
offers a valuable key to future creativity (Hedstrom 2002).

 On the semantic web educators and their students can locate archival 
sources, put the collected ones in their historical context, classify and present 
them by time, geography, theme, or subject, in addition to keyword searches. 
Thus, they construct their own digital libraries, within the archival digital col-
lections. This feedback works as powerful tool to help activate the background 
knowledge of students on a particular topic or issue and spark an interest to 
find out more (Stiles 2002). It can even supplements their narratives with virtu-
ally unbounded collections of sources, notes, graphs, charts, images, and links 
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that even a profligate publisher could not hope to fit into a book. In addition, 
given the open access of the web, it seems appropriate to cast the widest pos-
sible net, highlighting materials that can be tied into classroom curriculum. 
This is preferable more than just focusing on figures such as official data and 
national policies which will likely dominate coverage in print of relative text-
books (Bloom & Stout 2005). 

 The marginal cost of reaching different open access archives is almost zero. 
With the semantic web interested colleagues can access an online subject-
based archival source (in a form of a photo, a diary, a catalogue, an oral his-
tory interview or a document) as cheaply and simply as a dozen. Moreover, the 
structure of the semantic web allows interested parties to access the primary 
source material from any internet-connected computer, at any time, and even 
to search the evidence for phrases or keywords. Educators and students alike 
may link this piece of evidence to others on the web, catalogue and copy it, and 
even print it if so desired (Cohen 2004). 

The massive knowledge capacity of the semantic web means that educa-
tors and students (=users) can push beyond the selectivity of paper collections 
to create more comprehensive archives with multiple viewpoints and multiple 
formats (including audio and video as well as text). These archives, hopefully 
partially making up for their lack of the curator’s touch with their size, scope 
and immediacy, will in turn require more sophisticated tools for future research 
(for example, see the two Harvard’s Open Collections Programs, “Women 
Working, 1800-1930” (http://ocp.hul.harvard.edu/ww/) and “Immigration to 
the United States, 1789-1930 (http://ocp.hul.harvard.edu/ei). If carefully de-
veloped, such collections- ideally interoperable with others of their ilk- provide 
history engaged and history aware students, with the means to understand the 
past in a more direct and coherent way and, hopefully, more deeply (Mercier 
& Wykoff 2005). 

Educators and students will be able, then, to express the inimitable regional 
and local dimensions of history. They will entail simultaneously realities at lo-
cal, regional and national levels internationally, illustrating the importance of 
the cultural context in how educational ideas are interpreted, reshaped and 
realized to improve classroom learning (Barnes 1992). Providing “conceptu-
al infrastructure” in the web for archival sources, new knowledge-based ap-
proaches can be achieved in the domain for formal education programs, lead-
ing in (Kourtoumi 2004):
• providing frameworks for information exchange and resource interoperabil-

ity in high quality primitive resources 
• assisting users in understanding historical content
• assisting information providers with conceptualising a topic 
• mapping out the conceptual structure and providing a common language for 

research/curriculum fields in social studies
• providing classification/typology and concept definitions 
• clarifying concepts by putting them into context 
• providing orientation and serving as a reference tool for educators and stu-

dents 
• assisting with the exploration of the conceptual context of a research prob-

lem and in structuring the problem; thereby, providing the conceptual basis 
for the design of good research, for the consistent definition of variables; 
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and thus, providing the accumulation of research results within the cur-
riculum

• providing the conceptual basis for the exploration of the various aspects of a 
program in program planning, in the identification of approaches and strat-
egies, and in the development of evaluation criteria

• supporting (both technical and human) for consistent communication be-
tween education communities and archival institutions

CONCLUSIONS 
Archives as knowledge sources in their various forms -expert historical knowl-
edge, knowing what to teach and how, embodied cognition, professional and 
craft practices- is a central concern for educational research, both from a 
practical and a theoretical viewpoint. By using the power and the flexibility of 
knowledge management within the framework of educational impact in formal 
education programs and for the benefit of archives, specific conceptual areas 
can be developed in order to create tools and standards in a global environ-
ment:
• knowledge navigation, focusing on the organization of archival concepts and 

their relations in a conceptually clear context
• separation of content and context, allowing the user to maintain an overview 

of the conceptual archival landscape. Contexts are connected through con-
textual neighborhoods

• content management, enabling flexible learning for formal learning through 
the dynamic creation of educational courses or research fields related to 
archival resources

• formation of a basis for a global knowledge project, intending to evolve and 
capture more and more of the accumulated human knowledge from archi-
val sources

• experience-orientated environments from archival resources, where educa-
tors and students can annotate learning objects
There are even more potentials for interactivity and interoperability, maybe 

less developed at the time, but able to create new types of communication in 
the near future, namely:
• the potential for interoperability, meaning the interactions not just among 

interested audiences but between audiences and their subjects
• the integration of using the web not only to present the past but also to col-

lect it
If the target in knowledge management for the archival sector is to pos-

tulate new, more appropriate and ideally more enlightening forms of online 
open access to primary source materials worldwide, then it is efficient to look 
beyond the distribution of archives. It is efficient to consider instead the collec-
tions, interrelation and exploration of the archival content. Thus, archival insti-
tutions offer the opportunity to students to “construct” their learning through 
use of primary resources in the digital era.

 Much of the problem here is conceptual: instead of discussing about web 
pages and website, the educational community along with the archival one can 
focus on searching, sorting, gathering and communicating. Within the frame-
work of formal education educators, students and archivists have to re-orient 
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themselves by remembering that the semantic web is a subset, an evolutionary 
stage of the internet. Its very name represents the way this computer network 
shuttles information between and among people, and presents knowledge, 
rather than just a publishing medium that goes from one point (an archival 
description) to another (an interested audience).
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