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1.0 Introduction

The organizers of this North American Symposium on
Knowledge Organization ask us to consider how we pro-
duce knowledge organization. In answer to the question
of how we do this, we can take a metatheoretical ap-
proach. Metatheory, as used in sociological literature, is
an exercise in studying past theory (Ritzer 1991a; 1991b).
This work in sociology has been imported into both in-
formation science and knowledge organization (Cronin
1998; Tennis 2005; Tognoli 2013). This paper looks at
one particular part of knowledge organization work,
namely classification theory, and asks 1) what are the con-
tours of this intellectual space, and 2) what have we pro-
duced in the theoretical reflection on constructing, im-
plementing, and evaluating classification schemes?

Both basic and applied research on the construction,
implementation, maintenance, and evaluation of classifica-

tion schemes is called classification theory. If we employ
Ritzer’s metatheoretical method of analysis on the over
one-hundred year-old body of literature, we can see cate-
gories of theory emerge. The preliminary findings from
this work are that classification theory can be separated
into three kinds: foundational classification theory, first-
order classification theory, and second-order classification
theory, each with its own concerns and objects of study. In
the next section I outline metatheory. I then go on to
scope and describe classification theory. The third section
is the application of Ritzer’s work in relation to classifica-
tion theory.

2.0 Metatheory
Metatheory, in general, is the analysis of theory. In the con-

text of sociology, George Ritzer (2000) established a vo-
cabulary and framework to do this analysis. Ritzer’s ap-
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proach to metatheory helps us do three things: 1) better
understand theory, 2) serve as a prelude to future theory,
and 3) provide us with an overarching perspective on the-
ory. Colomy (1991) added to Ritzer’s conception by claim-
ing that metatheoretical work could also help us evaluate
theory.

Metatheory is a good tool for our purposes because our
object of study is theory. Further, the questions we have
about how classification theory is produced can be ad-
dressed using this particular perspective. That is, we must
understand how theory is produced, metatheory in the first
sense; we want to do this to encourage further theory de-
velopment, metatheory in the third sense; and evaluate—
perhaps by putting various conceptions in relation to one
another and asking which work and why. This is metathe-
ory in the fourth sense. We will use these together to talk
about how classification theory can be subdivided into
three kinds: foundational, first-order, and second order.

3.0 Classification Theory

As defined above, classification theory is a body of knowl-
edge that reflects on the process of construction, imple-
mentation, maintenance, and evaluation of classification
schemes as well as the act of classing documents. Classifi-
cation and classification schemes can be narrowly or
broadly defined. Broadly, classification is the identification
of concepts and relationship between concepts. Narrowly,
and for the purposes of subject-based retrieval of books,
classification is a mutually exclusive, jointly exhaustive, hi-
erarchically, and systematically ordered set of classes. As a
scholarly community, knowledge organization researchers
have reflected on the practice of classification in order to
improve it. If we look at the whole of the literature we see
a pendulum swinging from purely pragmatic arguments for
understanding classification (Mai 2001) to a more realist
position, which manifests in materialism (Hjorland 1992)
or referentialism (Svenonius 1994).

Within that spectrum of approaches, classification theo-
rists commonly develop constructs that allow them to de-
scribe the work of classification and its structures. Exam-
ple constructs include facets, warrant, and authority con-
trol. These constructs, and others signal how we might en-
gage in metatheoretical examination of the literature. We
might interrogate the literature for the objects of study, the
relationships that obtain between different constructs, and
perhaps even where constructs are contested or missing,
We can also pin this to the first question I asked about
what classification theory has produced. So we might lift
up constructs as useful tools to identify the contours of
the literature as well. However, this is not without episte-
mological and ontological commitments. One could argue
that even using the term constructs places us into a camp

with pragmatists. If that is so, we hope this work useful to
both ends of the spectrum.

What then is the scope of classification theory? What
is considered relevant to this metatheoretical investiga-
tion? For our purposes, we sampled English language lit-
erature, ranging from 1825 to the present, which concern
itself with bibliothecal classification either, directly or in
response to the problems presented by bibliothecal classi-
fication. This means we are concerned with a particular
refinement of the narrow definition of classification
mentioned above. Bibliothecal classification is classifica-
tion concerned with the arrangement of books on
shelves by subjects using notation. While this may seem
narrow, it is in fact a model system of theory in my view.
We can learn much about other bodies of literature that
are concerned with classification in the broader sense by
fully understanding bibliothecal classification theory. For
example, we might from this model system of English
language literature compare concerns with literature in
other languages, like Russian (AGaos 1921; Hlamypusu
1955 and 1959; Maceviciute and Janonis 2004).

4.0 Metatheoretical Examination of Classification
Theory

Following Ritzer’s formulation and using Cronin (1998)
as an example, we can examine the literature at a high
level and document our findings with example cases. We
will do this by arguing for three kinds of classification
theory: foundational, first-order, and second-order classi-
fication theory.

4.1 First-Order Classification Theory

First-order classification theory is solely concerned with
methods of classification scheme construction and use.
In this context we are concerned with constructs like
warrant, facets, connecting digits, analysis for creating
mutually exclusive and jointly exhaustive systems. There
is debate in the literature about when one should use one
of these or another (cf., Foskett 1974; Langridge 1976;
Vickery 1959; Hjorland and Pederson, 2005; Broughton
2000).

Exemplar literature in this area is the work of S. R.
Ranganathan (1937; 1957; 1967), the CRG, and contem-
porary summaries of design patterns and discussions of
semantic web work (cf., Frické 2012; Hlava 2014). In each
of these cases, we see reported out various constructs, ei-
ther required, advocated for, or optional, that one can use
to build a classification scheme. We also see problems
addressed by the authors—problems that may stay in the
first-order, or lead to further investigation either at a fun-
damental level or move to second-order considerations.
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4.2 Second-Order Classification

Second-order classification theory is concerned with what
to do with classification schemes once they are built.
Three major concerns in this space are 1) how schemes
change over time and how we update them, 2) how in-
stalled schemes interoperate, and 3) how systems change
when they change context (reapplied or reengineered).

In the context of scheme change, we see various con-
cerns surface. We want to know what effects classification
scheme change has on our ability to collocate documents
(Tennis 2012; 2013). We are also concerned about how we
do analysis of subjects knowing that change will affect fu-
ture interpretation of searching and browsing. Buckland
(2012) discusses this as a Janus-faced perspective on sub-
jects—and by extension classes. That is, the classifier is
looking, at the present, into both the past and the future
interpretations of a class. This is because previous inter-
pretations and decisions have shaped the extension of the
class, but we know those interpretation are subject to revi-
sion. Other work in this traces subjects in extant schemes
in order to make sense of fundamental questions about the
nature of the work of maintaining classification schemes
over time (Furner 2007; Tennis 2002; Tennis and Sutton
2008). This is often called subject ontogeny.

Another body of literature in second-order classifica-
tion theory deals with switching and reconciling vocabular-
ies and by extension, classification schemes (e.g, Neville
1970; Doerr 2001; van Hooland et al. 2013). The concern
here is that we use our investment in extant schemes to our
advantage by facilitating all possible interactions with other
vocabularies and repositories or collections. In the linked
data environment this has resurfaced as a major concern
(Michael Culture Association 2015).

We would also place transformations of one kind of
structure to another into this second-order. In these cases
we capitalize on the loose definition of classification in
that we see concepts and relationships that obtain between
relationships and we feel open to modify structure, often
adding functionality, but sometimes taking it away. Exam-
ple literature examines ways we can transform classification
schemes or thesauri into ontologies (Soergel et al. 2004; Li-
ang et al. 2006; Green and Panzer 2010; Zeng et al. 2010).

In the context of changed context we see a growing
concern about local-global tensions (Mai 2015). And we
see various implementations of classification, which do
not comport with their original purposes. These range
from application in archives (Lewinson 1939), collection
assessment (Luther et al. 2003), to social critique (Olson
2002). In each of these cases thinkers create constructs
through their analysis of the situation. For example, from
this work we have constructs like switching languages,
crosswalks, application profiles, semantic gravity, and con-

cept neighborhoods. Of course, with the rise of these
constructs we are redirected to more definitional or foun-
dational issues.

4.3 Foundational Classification Theory

This brings us to foundational classification theory, which
is concerned with philosophical and definitional aspects
of classification. In foundational classification theory, the
nature of the process and the products of classification
are called into question. Examples of this kind of theory
production are primarily conceptual papers that argue for
a perspective. We might point to early examples of this
work by Richardson ([1901] 1964) and Broadfield (1946),
who were intellectualizing a practical work mode in li-
braries. This work is alive and well today with many ar-
guments for particular philosophical stances toward clas-
sification (e.g, Hjorland and Pederson 2005; Lee 2011),
or arguments for particular ontological understanding of
concepts in the field (Furner 2009).

Other work has been in the development of a clear
language to talk about classification. This is a troubled
area of study because we have not settled, as a group on
terms and definitions. However there was much activity
in the past with Ranganathan leading the drive to develop
a metalanguage for classification.

Foundational theory can and should be divided into
two kinds, intentional foundational theory and tacit
foundational theory. This is because when we engage in
first-order or second-order classification work we cannot
help but make assumptions about the definitions of the
constructs we are using, Further, we work within a par-
ticular philosophical position, whether we know it or not.
In this case we might be tacitly defining categories
(Dousa 2015) by our use of them in our classification
work. Conversely we might explicitly define and explore
the scope of representation, for example (Friedman and
Thellefsen 2010). This latter case is an instance of inten-
tional foundational theory.

All of this seems essential work in the context of clas-
sification theory and in how we produce knowledge or-
ganization. However, I can also make arguments, based
on this metatheoretical analysis that we have some work
to do and some work we might leave behind.

5.0 Arguments Based on the Metatheoretical Work

With this categorization of classification theory pro-
posed, we can move to make use of it. One way we might
do so is by considering what research questions remain in
each of the three areas.

With regard to first-order classification theory, we have
very few unresolved research questions. The methods of
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classification construction are well understood, and while
there may be different points of view as to what consti-
tutes a good method of classification scheme construction
(cf., Szostak and Gnoli, 2008; Broughton 20006), we have at
hand a wealth of literature and constructs that we can de-
ploy for the task at hand. There are some research ques-
tions that surface at the intersection of these established
and well-known methods and epistemologies that do not
accept western assumptions about classification. For ex-
ample, methods derived from indigenous ways of knowing
may reshape our understanding of first-order classification
work (Doyle 2103; Duarte and Belarde-Lewis forthcom-
ing). However, much of that work may need to be sorted
out on a foundational level first, and then move into other
methods of the first-order.

This takes us to consider what wotk needs to be done at
the foundational level. It would seem that might make an
inventory of what we have explored at this level. What
definitions are well accepted and which are contested? Why
are some controversial? What is the effect of this contro-
versy on first-order classification work? Are there new in-
sights gained from this reflective work on foundational as-
sumptions? When we compate our assumptions with other
modes of classification do we gain some insight into the
act of classification in general (cf., Lee 2011)?

Finally, it is clear that there are some major work to be
done in the second-order of classification theory. We have
enduring research questions in the field (Gnoli 2008) and
contemporary technological environment that demands we
address, at a theoretical level, what we do with schemes af-
ter they are built and deployed (Baker and Sutton, 2015).

6.0 Conclusion

The work of classification theory is work at improving the
design, use, maintenance, and evaluation of classification
schemes. Organically, we have, as a field of scholarship,
developed different questions and concomitant literatures
to address the various aspects of this intellectual work. In
order to make sense of the similarities and differences in
the literature we have applied Ritzer’s metatheory work to
example literature. We have argued for a tripartite categori-
zation of the literature into foundational, first-order, and
second-order classification theory. We have also used con-
structs as a concept to discuss what is of concern to think-
ers working in each of these literatures. Finally, we began
an argument for what research questions are left unan-
swered when viewed through this lens of different kinds
of classification theory.

While we only focused on bibliothecal classification,
we believe it is a model system of classification that can
be used to compare different kinds of classification work,
while still holding to this three-part division.

What is left undone is to make the argument for grand
challenges for each of these areas, and the alignment of
intellectual resources to address them. A grand challenge
is a large research question that mobilizes a large number
of thinkers. It is possible, in our opinion, to argue that
this categorization of classification theory offers us a tool
to organize such grand challenges. This seems less about
doing new things, than reconceptualizing how we identify
our work and what that work contributes to the im-
provement of classification schemes.

References

Abaos H.H. (1921) Kaaccndukannsa kaur, ee HCTOPHA U
METOABI B CBf3M C KAACCH(PUKAIINEH HAayK BOOOIIIE.
Vpanoso-Bosnecenck.

Baker, Thomas and Stuart A. Sutton. 2015. “Introduction:
The Strengths of Weak Semantics.” Bulletin of the Asso-
ciation _for Information Science and Technology 41, no. 4:10-2.
https://www.asis.org/Bulletin/Apt-15/AprMay15_
Baker_Sutton.pdf.

Broadfield, A. 1946. Philosophy of Classification. London:
Grafton.

Broughton, Vanda. 2006. “The Need for a Faceted Clas-
sification as the Basis of All Methods of Information
Retrieval.” Aslib Proceedings: New Information Perspectives
58, nos. 1/2: 49-72.

Buckland, Michael K. 2012. Obsolescence in Subject De-
scription. Journal of Documentation 68, no. 2: 154-61.

Colomy, Paul. 1991. “Metatheorizing in a Postpositivist
Frame.” Sociological Perspectives 34, no. 3: 269-86.

Cronin, Blaise. 1998. “Metatheorizing Citation” Scien-
tometrics 43, no. 1: 45-55.

Doerr, Martin. 2001. “Semantic Problems of Thesaurus
Mapping.” Journal of Digital Information 1, no. 8.

Dousa, Thomas. 2015. “Categoties in Charles A. Cuttet's
Systems of Subject Cataloging and Bibliographical Clas-
sification.” Proceedings of the North American Symposinm on
Knowledge Organization 18-19 June 2015 Los Angeles, CA.
http://www.iskocus.org/NASKO2015proceedings/
Dousa.pdf.

Doyle, Ann Mary. 2013. Nawming, Claiming, and (Re)
Creating: Indigenous Knowledge Organization at the Cultural
Interface. PhD Thesis. University of British Columbia.
https://citcle.ubc.ca/bitstream/handle/2429/
44262 /ubc_2013_spring_doyle_ann.pdf?sequence=1.

Duarte, Marisa Elena and M. Belarde-Lewis. Forthcom-
ing. “Imagining: Creating Spaces for Indigenous On-
tologies.” Cataloging and Classification Quarterly.

Foskett, Douglas John. 1974. Classification and Indexing in
the Social Sciences. London: Butterworths.

Access - () Exm—


https://doi.org/10.5771/0943-7444-2015-4-244
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

248

Knowl. Org. 42(2015)No.4

J. T. Tennis. Foundational, First-Order, and Second-Order Classification Theory

Friedman, Alon and Martin Thellefsen. 2010. “Concept
Theory and Semiotics in Knowledge Organization.”
Journal of Documentation 67, no. 4: 644-74.

Frické, Martin. 2012. Logic and the Organization of Informa-
tion. Springet.

Furner, Jonathan. 2007. “Dewey Deracialized: A Critical
Race-Theoretic Perspective.” Knowledge Organization 34,
no. 3: 144-68.

Furner, Jonathan. 2009. “Interrogating Identity: A Phi-
losophical Approach to an Enduring Issue in Knowl-
edge Organization.” Knowledge Organization 36, no. 1: 3-
16.

Gnoli, Claudio. 2008. “Ten Long-Term Research Ques-
tions in Knowledge Organization.” Knowledge Organiza-
tion 35, nos. 2/3: 137-49.

Green Rebecca and Michael Panzer. 2010. “The Onto-
logical Character of Classes in the Dewey Decimal
Classification.” In Proceedings of the 11th International
Conference for Knowledge Organization, 23-26 February
2010, Rome, Italy. Advances in Knowledge Organiza-
tion 12. Wirzburg: Ergon Verlag, 171-9.

Hjorland, Birger. 1992. “The Concept of Subject in In-
formation Science.” Journal of Documentation 48, no. 2:
172-200.

Hjorland, Birger and Karsten Nissen Pederson. 2005. “A
Substantive Theory of Classification for Information
Retrieval.” Journal of Documentation 61, no. 5: 582-97.

Hlava, Marjorie M.K. 2014. The TaxoBook: Principles and
Practices of Building Taxonomies. Morgan Claypool.

Langridge, Derek Wilton. 1976. Classification and Indexing
in the Humanities. London: Butterworths.

Liang, A. C., Boris Lauser, Margherita Sini, Johannes
Keizer and Stephen Katz. 2006. “From AGROVOC
to the Agricultural Ontology Service / Concept
Server: An OWL Model for Creating Ontologies in
the Agricultural Domain.” In Metadata for Knowledge and
Learnings DCMI International Conference on Dublin Core
and Metadata Applications 3-6 October 2006, Manzanillo,
Colima, Mexico. http:/ /dcpapers.dublincore.org/pubs/
article/view/841.

Lee, Hur-Li. 2011. “Epistemic Foundation of Biblio-
graphic Classification in Eatly China: A Ru Classicist
Perspective.” Journal of Documentation 68, no. 3: 378-401.

Lewinson, Paul. 1939. “Problems of Archives Classifica-
tion.” American Archivist 2, no. 3: 179-90.

Luther, Judy, Linda Bills, Amy McColl, Norm Medeiros,
Amy Morrison, Eric Pumroy, and Peggy Seiden. 2003.
“Library Buildings and the Building of a Collaborative
Research Collection at the Tri-College Library Consort-
tium.” Pub 115 of Council on Library and Information Re-
sonrees. http:/ /www.clir.org/pubs/reports/pub115.

Maceviciute, Elena and Osvaldas Janonis. 2004. “Concep-
tions of Bibliographyin the Russian Federation: The

Russian Phenomenon of Bibliographic Theory.” Libri
54: 30-42.

Mai, Jens-Erik. 2001. “Semiotics and Indexing: An Analy-
sis of the Subject Indexing Process.” Journal of Docu-
mentation 57, no. 5: 591-622.

Mai, Jens-Erik. 2015. Global and Local Knowledge Or-
ganization: One Day Conference in Copenhagen on
August 12, 2015. http://www.glocalko.info/

Michael Culture Association. 2015. Working Group on
Interoperability — Reuse and Lined Data. http://www.
michael-culture.cu/interoperability-reuse-and-linked-
data-466.

Neville, H. H. 1970. “Feasibility Study of a Scheme for
Reconciling Thesauri Covering a Common Subject.”
Journal of Documentation 26, no. 4: 313-36.

Olson, H. (2002). The Power to Name: Locating the Linits of
Subject Representation in Libraries. Springer.

Ranganathan, Shiyali Ramamrita. 1937. Prolegomena to Li-
brary Classification. Madras: Madras Library Association.

Ranganathan, Shiyali Ramamrita. 1957. Prolegomena to 1i-
brary Classification. 2nd Edition. London: Library Assn.

Ranganathan, Shiyali Ramamrita. 1967. Prolegomena to 1.i-
brary Classification. 3rd Edition. New York: Asia Publish-
ing House.

Richatdson, Etrnest Cushing. 1901/1964. Classification:
Theoretical and Practical. Hamden, Conn.: Shoe String
Press.

Ritzer, George. 1991a. Metatheorizing in Sociology. Lexing-
ton, MA: Lexington Books.

Ritzer, George. 1991b. “Reflections on the Rise of
Metatheory in Sociology.” Sociological Perspectives 34, no.
3: 237-48.

Ritzer, George. 2000. Modern Sociological Theory. 5th Edition.
Boston: McGraw-Hill.

Tamypur E.M. (1955) Owepkn mo ucropun OmbAmO-
TedHO-OubAnorpadmdeckoil kaaccudurarmm. B 2-x
1. M.: Beecoros. ku. maaara. T. 1.

Tamypur E.M. (1959) Owepkn mo mcropunm OmbAmO-
TedHO-OnOAnorpacdmaeckoil kaaccudurarmm. B 2-x
1. M.: Beecoros. ku. masara. T. 2.

Soergel, Dagobert, Boris Lauser, Anita Liang, Frehiwot
Fisseha, Johannes Keizer and Stephen Katz. 2004.
“Reengineering Thesauri for New Applications: The
AGROVOC Example.” Journal of Digital Information 4,
no. 4. https://journals.tdl.org/jodi/index.php/jodi/
article/viewArticle/112/111.

Svenonius, Elaine. 1994. “Access to Nonbook Materials:
The Limits of Subject Indexing for Visual and Aural
Languages.” Journal of the American Society for Information
Science 45, no. 8: 600-6.

Szostak, Rick and Claudio Gnoli. 2008. “Classifying by
Phenomena, Theories and Methods: Examples with
Focused Social Science Theoties.” In Culture and Iden-

Access - () Exm—


https://doi.org/10.5771/0943-7444-2015-4-244
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Knowl. Otg. 42(2015)No.4

249

J. T. Tennis. Foundational, First-Order, and Second-Order Classification Theory

tity in Knowledge Organization: Proceedings of the Tenth In-
ternational ISKO Conference. 5-8 August 2008, Montréal,
Canada. Advances in Knowledge Organization 11.
Wirzburg: Ergon Verlag, 203-9.

Tennis, Joseph T. 2002. “Subject Ontogeny: Subject Access
through Time and the Dimensionality of Classifica-
tion.” In Challenges in Knowledge Representation and Organi-
zation for the 21st Century: Integration of Knowledge across
Boundaries: Proceedings of the Seventh International ISKO Con-
Serence. July 10-13, 2002, Granada, Spain. Advances in
Knowledge Organization 8. Wirzburg: Ergon Verlag,
54-9.

Tennis, Joseph T. 2005. “Conceptions of Subject Analysis: A
Metatheoretical Investigation.” PhD Thesis, University of
Washington.

Tennis, Joseph T. and Stuart A. Sutton. 2008. "Extending
the Simple Knowledge Organization System for Con-
cept Management in Vocabulary Development Appli-
cations." Journal of the American Society for Information Sci-
ence and Technology 59, no. 1: 25-37.

Tennis, Joseph T. 2012. "The Strange Case of Eugenics:
A Subject’s Ontogeny in a Long-Lived Classification
Scheme and the Question of Collocative Integrity."
Journal of the American Society for Information Science and
Technology 63, no. 7: 1350-9.

Tennis, Joseph T. 2013. "Collocative Integrity and Our
Many Varied Subjects: What the Metric of Alighment

between Classification Scheme and Indexer Tells Us
About Langridge’s Theory of Indexing." In Transition
Cultures, Transition KO: Evolving Exploration, Critical Re-
flection, and Practical Work: Proceedings of the North Ameri-
can Symposinm on Knowledge Organization, 13-14 June 2013,
Milwaukee, Wisconsin. 196-203.

Tognoli, Natalia Bolfarini. 2013. “4 Construgio Tedrica Da
Diplomatica: Em Busca da Sistematizacao de Sens Marcos
Tedricos como Subsidio aos Estudos Arquivisticos.” PhD
2013, Programa de Pés-Graduagio em Ciéncia da In-
formacio da Faculdade de Filosofia e Ciéncias da Uni-
versidade Estadual Paulista.

Van Hooland, Seth, Ruben Verborgh, Max De Wilde, Jo-
hannes Hercher, Erik Mannens and Rik Van de Walle.
2013. “Evaluating the Success of Vocabulary Recon-
ciliation for Cultural Heritage Collections.” Journal of
the American Society for Information Science and Technology
64, no. 3: 464-79.

Vickery, Brian Campbell. 1959. Classification and Indexing in
Stcience. London: Butterworths.

Zeng, Marcia, Michael Panzer and Athena Salaba. 2010.
“Expressing Classification Schemes with OWL2 Web
Ontology Language.” In Paradigms and Conceptual Sys-
tems in KO: Proceedings of the Eleventh International 1ISKO
Conference, February 23-26, 2010, Rome, Italy. Advances
in Knowledge Organization 12. Wiirzburg: Ergon Ver-
lag, 356-62.

Access - () Exm—


https://doi.org/10.5771/0943-7444-2015-4-244
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

