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Library Resource Categories and their Possible Groupings 
 
 
ABSTRACT  
The resource typologies proposed in the new standard, Resource Description and 
Access (RDA), are evaluated in the context of a particular university library 
catalogue through two card-sort exercises. Although it was found that end-users 
recognised the content and carrier aspects of the resource types as listed in RDA, they 
did not categorise them as RDA has done. Instead, content and carrier aspects were 
used to construct more complex classifications, which were also heavily influenced by 
other aspects, such as seriality. There was also much variation in these 
classifications, particularly at lower levels, suggesting that polyhierarchical systems 
may be advantageous.  
 

Introduction 
Categories of library resources have long been included in library catalogue records in 
order to assist users in selecting, identifying and finding those resources they want. 
Their importance is indicated by the multiple areas of the record in which they are 
often recorded. In the bibliographic description, the Anglo-American Cataloguing 
Rules gives cataloguers the option of inserting a General Material Designation (GMD) 
immediately after the title proper, to let the user know very early on what kind of 
material the record represents. This option is usually applied, except in the case of 
books and serials. A more Specific Material Designation (SMD) is also usually 
inserted in the first part of the physical description, further down the record (or in the 
full record display). In the subject description also, cataloguers often include 
indications of resource type. For instance, many different form subdivisions are added 
to Library of Congress Subject Headings (LCSH).  

Some of these resource categorisations, such as the GMD, comprise categories 
that are intended to be applied in a mutually exclusive way, whereas others, such as 
the LCSH form subdivisions, allow for multiple designations for the same entity. 
When multiple designations are allowed, these may still be based on taxonomic 
categories, that is, categories (or classes) defined with reference to each other, but in 
other cases they may be based on categories defined independently, or undefined. 
Particularly for the purposes of browsing, taxonomic categories may be more 
effective, especially if they are organised according to the various facets of library 
resources.  

Indeed, faceted taxonomies are not only good for arranging books on shelves. 
In the new (or ‘next’) generation of library OPACs, they may also prove a more 
effective basis for what is known as faceted navigation—a form of online browsing in 
which users explore result sets grouped by different categories under different facets. 
These categories do not need to be taxonomic, but it often helps if they are. The GMD 
convention makes ‘resource type’ a possible facet for this type of OPAC searching, 
and there is scope for a second level of exploration through the SMDs, though these 
terms have been less tightly controlled than the GMDs.  

The problem with the GMDs and SMDs, however, as a quasi-taxonomy to 
express library resource type, is that this concept clearly represents more than one 
facet (or subfacet). The list of GMDs in particular has been criticised for mixing 
‘content’ and ‘carrier’ values—those that describe a resource’s mode of expression 
(such as ‘picture’) versus those that describe its manifestation (such as ‘electronic 
resource’). In order to express both facets, it would be better to construct two lists of 



terms, and select terms from both lists. This would, the advocates of GMD/SMD 
reform have argued, resolve the issue of having to choose a single GMD when several 
could be usefully applied (e.g. a microform resource could also be a picture). 

In this vein, the GMDs and SMDs have been transformed into two new 
typologies,  representing ‘content’ and ‘carrier’ facets, for inclusion in the new 
cataloguing code, Resource Description and Access (RDA), intended to succeed 
AACR.1 The content typology consists of a single set of terms representing different 
forms of content (e.g. moving image); the carrier typology consists of two sets of 
terms in a hierarchical relationship, with a full set of carrier terms (e.g. film reel) 
under a small set of generic ‘media’ terms (e.g. projected). Although these typologies 
are taxonomic, with the categories intended to being conceptually mutually exclusive, 
multiple terms from each taxonomy may be used to describe a resource when multiple 
terms apply. For instance, a website may have both text and still images content, or a 
resource may consist of a volume and a computer disc.  

The RDA typologies, however, have themselves been criticised for not going 
far enough. Green and Fallgren argue that there are in fact several other facets of the 
library resource concept that are evident in everyday bibliographic terminology, apart 
from content and carrier.2 They also warn that content and carrier elements ‘bleed 
into’ one another in natural language, making pure content and carrier terms quite 
rare. Hider’s survey of university library users supported Green and Fallgren’s 
analysis, suggesting that the current RDA typologies are not necessarily optimal for 
catalogue users, even though they may be an improvement on the GMD and SMD.3 

This article presents the results of two card-sorting exercises, as a follow-up to 
Hider’s free-listing survey. The results make a further contribution to the evaluation 
of the RDA typologies, and to the exploration of how end-users conceptualise library 
resources. The literature pertaining to GMD/SMD reform, and the development of the 
new RDA typologies, has recently been covered by Hider,4 and so will not be reported 
again here. Instead, the following section describes  the application of the card-sorting 
technique to the construction and evaluation of taxonomies. The details of the two 
card-sorts concerning types of library resources are then reported, and their 
implications discussed. 
 
Card-sorting 
Both free-listing and card-sorting are techniques commonly employed by information 
architects in the construction of user-oriented taxonomies; they are also used in the 
cognitive sciences to explore the structure and content of knowledge domains (or 
ontologies), as shared by particular groups of people. In information architecture, 
free-listing is often a preliminary technique, providing an indication of a knowledge 
domain’s extent, the terminology used, and the most salient concepts. End-users are 
asked to list all x’s they can think of, pertaining to a particular domain. For instance, 
users may be asked to list all the different genres they can think of in the domain of 
fiction. The listed items are often categories, as in the case of types of library 
resource.  

Card-sorting is employed to explore the structure of a knowledge domain. 
Information architects ask users to sort a set of terms, often written on cards, into 
groups. The terms might be based on a preliminary free-listing exercise. They may 
represent categories or instances. The exercise may then be extended so that items in 
different groups are further sorted into subgroups. The resulting classification scheme 
can be used to organise online content, and in the design of navigation tools such as 
menus and search engines.  



Card-sorts can be used to evaluate proposed classifications, as well as to 
construct new ones. This is the main application of closed card-sorts, in which the 
groups are predefined. In open card-sorts, the structure is left to the participants, in 
terms of the number and/or definition of the groups. This allows a fuller exploration 
of possible facets, and the identification of user-oriented terminology for those facets. 

In some card-sorts, polyhierarchy is permitted, so that items can be placed in 
more than one group. Sorting differences amongst participants may also indicate 
scope for polyhierarchical classification. The information architect then has to weigh 
the advantages and disadvantages of implementing polyhierarchies—increasing the 
number of paths through a site against making navigation more confusing. It should 
be noted that even in the case of polyhierarchical classifications, card-sorts are 
essentially designed for taxonomic categorisation. That is, by the very nature of the 
exercise, the items are defined by the participants interdependently and not 
independently.  

Card-sorting need not, of course, be done with cards. Several applications 
have been created to host online card-sorting, offering automated processing of the 
resulting data. Although these applications may not provide researchers with much 
information about the sort process, that they might obtain by observing the 
participants in a physical card-sort, they tend to facilitate recruitment and to 
accommodate larger and broader samples of end-users.  

The nature and extent of the user sample for card-sorts depends on the degree 
of ontological homogeneity amongst the potential users. If there is a single primary 
user group, and if the knowledge domain is reasonably well-defined, then ten may be 
a sufficient sample size—seven to ten individuals is recommended by Maurer and 
Warfel;5 an analysis conducted by Tullis and Wood indicated that 20-30 participants 
are often sufficient.6 The more multi-faceted the domain, and the more nebulous the 
concepts involved, the more participants required to provide a good indication of an 
optimal classification scheme.  
 
Research design 
Most evaluations of library resource typologies are based primarily on theoretical 
analysis or surveys of ‘experts’, rather than on systematic studies of end-use. The 
author’s application of information architecture techniques appears to be unique, but 
particularly suited to constructing and evaluating resource taxonomies in the 
navigation of the contemporary online catalogue.  

Hider’s survey of university library users asked them to free-list categories of 
‘content’ and ‘carrier’.7 It found that their conceptualisation of library resources 
extended far beyond the categories included in the two RDA typologies. The results 
suggested that facets such as purpose and audience, as well as content and carrier, 
were important components of this domain, and broadly supported Green and 
Fallgren’s views about the limitations of the RDA typologies, even though they may 
be an improvement on the GMD and SMD. 

Whereas the free-listing exercise focused on the limited scope of the RDA 
typologies, the card-sorting exercises described in this article examined the structure 
of the library resource ontology. Both card-sorts were open. In the first, participants 
were asked to sort terms derived from the RDA typologies themselves, in order to 
further examine the applicability of RDA’s content-carrier division. If catalogue 
users, or at least some catalogue users, do not conceptualise even the RDA resource 
types in terms of content and carrier, then this has significant implications for the 



design of RDA-based catalogues and would strengthen the case for a review of the 
typologies.  

The second card-sorting exercise made use of the more salient resource types 
listed by the participants in the free-listing survey. Although the free-listing was 
defined in terms of ‘content’ and ‘carrier’, many of the resource types were identified 
by the researcher as pertaining, at least partially, to facets other than content and 
carrier in the RDA senses. The results of the card-sort would indicate to what extent 
this might be true, and what might be an effective classification scheme for users of 
one particular university library catalogue.  

The participants in the free-listing and card-sorting exercises were very likely 
different people (the card-sorting participants being a very small fraction of the 
general population of users targeted in the free-listing survey), but they were all users 
of the same catalogue and library of Charles Sturt University in Australia. The two 
card-sorts were performed by students in two different LIS programs, so that no 
student participated in both exercises. The students studied by distance, which meant 
that they were likely to be frequent (remote) users of the online catalogue. They had 
not yet studied cataloguing or resource description subjects, so were unlikely to be 
particularly influenced by GMD/SMD conventions or aware of the RDA typologies.  

The card-sort exercises were hosted by WebSort (http://websort.net). In both 
exercises, participants were asked to sort the terms into an unspecified number of 
groups, and to provide labels for these groups. Each term could only be entered in one 
group. 

For the first exercise, for the purposes of keeping the sort manageable, the 29 
terms listed below were selected from the full RDA typologies: 13 of the 23 content 
terms and 16 of the 43 carrier terms. The terms were considered to be reasonably 
representative of the range of RDA content and carrier types. They were aggregated 
and presented to participants in a randomised list.  
 

RDA content terms 
cartographic image 
cartographic three-dimensional form 
computer dataset 
computer program 
moving image 
notated movement 
notated music 
performed music 
sounds 
spoken word 
still image 
text 
three-dimensional form 

 
RDA carrier terms 
audio disc 
audiocassette 
card 
computer disc 
computer disc cartridge 
film reel 



filmstrip 
microfiche 
microfilm reel 
online resource 
overhead transparency 
sheet 
slide 
videocassette 
videodisc 
volume 

 
For the second exercise, the 23 terms that represented the most cited resource 

types in the free-listing survey were used, presented as a randomised list.8 The terms 
are listed alphabetically below. 
 

Free-listed terms 
audio 
audiocassette 
book 
cassette 
CD-ROM 
CD 
diagram 
digital resource 
DVD 
e-book 
e-journal 
graph 
journal 
magazine 
map 
microfiche 
moving image 
newspaper 
photo 
picture 
print 
table 
text 

 
In June 2008, the participants were invited to perform the online card-sorts by 

clicking on a link in a forum message. They were instructed to do the card-sort in one 
sitting and to do it just once, and to sort in the context of their library catalogue use 
(‘Think of how you would like them presented as search results, for example’). 
 
Results 
Ten participants completed the first card-sort exercise and 73 the second exercise. 
Although the sample size for the first card-sort was small, it was sufficient to show 
that the internal structure of the RDA resource type classification does not necessarily 



reflect the perspective of end-users. The size of the second user sample was large by 
any card-sort standards. 

Only one participant in the first card-sort sorted the terms into two groups 
(format and content); most sorted into six or more groups, suggesting that the 
classification has potential for subdivision beyond the content-carrier dichotomy.  
None of the other participants used ‘content’, ‘carrier’ or ‘format’ as a group label, 
though most of the labels did appear to relate to content or media concepts. A 
hierarchical cluster analysis produced the dendogram in figure 1 below, which shows 
the best-fitting monohierarchical classification (see Wood for a description of how 
such dendograms are produced).9 If the terms were divided into two groups, we see 
that the optimal classification does not readily correspond to the RDA content-carrier 
division: one group contains only seven terms, four of which are content terms and 
three of which are carrier terms; the other group thus also contains a mix of content 
and carrier terms. If the larger group is then split into two, we again find two 
subgroups with a mix of content and carrier terms. 
 
 
Figure 1 – Dendogram of RDA resource terms  

 

 
Results of the second card-sort showed that the participants classified library 

resources in many ways beyond content versus carrier. The ten most common group 



labels, after normalising variant forms, are listed in table 1 below; 364 groups were 
formed altogether, by the 73 participants. Content was not used as a label by any of 
the participants, nor was carrier; format was used by just two.  

Even though print was a sort term, it was also chosen as a group label by a 
majority of participants. The most frequently chosen labels that were not sort terms 
were audiovisual, electronic, image and visual. Three of these labels are subordinate 
to content, but superordinate to the RDA content terms. The other (electronic) is 
subordinate to media/carrier, but superordinate to the RDA carrier terms; arguably, it 
is equivalent to the media term, computer. If the terms electronic and digital are 
equated, and graphic/pictorial and image are equated, then there are only eight 
categories used by at least ten per cent of participants (see table 2). The 
electronic/digital label is the most used, by nearly two thirds of participants.  

Many of these terms, such as print, represent more than one facet, making the 
construction of a classification based on these results difficult. There appears, 
however, to be a strong case for at least three first-order facets: digital versus analog; 
content (text, combined audio-visual, sound, and graphic); and serial/non-serial.  
 
 
Table 1 – Common group labels 
 
Label n 
print  39 
audiovisual 36 
audio/sound 28 
e/electronic 26 
digital  22 
graphic/pictorial  13 
image 11 
periodicals/serials/journals 18 
visual  11 
textual  8 

 
 
Table 2 – Collapsed group labels 
 
Label n 
e/electronic/digital 48 
print  39 
audiovisual 36 
audio/sound 28 
graphic/pictorial/image 24 
periodicals/serials/journals 18 
visual  11 
textual  8 

 
 
  When we look at the dendogram that represents the best-fitting 
monohierarchical classification, as shown in figure 2, we see that the primary division 
is essentially between digital and physical resources (even though some of the 
resource types in the latter group could also be digital). The next division, of the 
larger, physical resource group, represents a mix of carrier and content, with the 



smaller subgroup comprising of audiovisual resources, but some audiovisual 
resources also present in the larger group. The basis of the subdivision of that larger 
group is even more unclear. The dendogram suggests that the digital/analog or 
online/physical nature of a resource may be a very salient characteristic for many end-
users, but that beyond this their approach to resource classification is quite 
heterogeneous, increasing the potential value of a polyhierarchical scheme.  
 
 
Figure 2 – Dendogram of free-listed terms  

 
Conclusions and discussion 
The interdependency of content and carrier can be seen in the results of the first card-
sort, in which participants failed to separate the two facets. This may matter more in 
some search contexts than in others. Exploration of search results based on the two 
facets may risk low recall, unless the facets are combined polyhierarchically, so that 
selection of a category in one facet will lead to a choice of categories based on the 
other facet, and vice-versa. Similarly, the two facets need to be offered as combinable 
elements in a guided search interface. Even then, the evidence suggests that the two 
facets are not very intuitive for many end-users. This may be partly because they are 
not accustomed to the content-carrier division, but is also likely to be because of the 
nature of library resources and the terminology that represents them. This terminology 
may be influenced by librarians and OPACs based on particular cataloguing 
standards, and as such may change as these standards change, but it is also likely to be 
influenced by the everyday language of users, and perhaps increasingly so, as they 
spend more time interacting with non-library information retrieval systems and library 
systems that are more user-driven (such as those offering social tagging). OPAC 



interfaces which make use of RDA content and carrier terms will need to be designed 
in a way that makes the content-carrier distinction, as well as the two facets’ 
combinability, as clear as possible.  

The second card-sort confirmed that end-users conceptualise library resources 
in terms other than RDA-defined content and carrier. For instance, a very salient 
category is print, which pertains to the process of resource creation, even though this 
has implications for both the nature of the carrier and content. Another salient 
category was periodical, pertaining to the mode of issuance, to use RDA terminology. 

The card-sort results suggested three first-order facets, and it could be argued 
that these generally reflect RDA’s content and media facets, plus mode of issuance, 
which is also covered by RDA, even though the standard does not yet provide an 
explicit set of values for it. However, for these end-users, the media facet can be 
reduced, at least at the first level, to a computer-non-computer dichotomy. In this 
way, both the design of the catalogue and cataloguing policy can be selective about its 
application of the RDA resource typologies, according to local context. 

The three first-order facets become more complicated further down, with 
participants subdividing differently, so that further polyhierarchy, beyond that 
involving the three first-order facets, may be desirable. In any case, the resulting 
classification, whilst perhaps more effective than the flat content-carrier typologies, 
cannot be said to represent the optimal scheme for these end-users, as the card-sort 
was based on free-listing defined in terms of content and carrier (or format). It is very 
possible that a more open free-listing exercise would have produced a wider set of 
terms, and that a subsequent card-sort based on this wider set would have suggested 
additional facets and subfacets. 

This research has so far limited itself to a particular catalogue context. 
Nevertheless, this context is by no means atypical. As LIS students, the survey 
participants might have been affected by particular sensitivities to library materials 
not found in other user groups, but if this is the case, then the ontologies of other user 
groups are likely to demonstrate even greater divergence from the RDA typologies. 
Although much more investigation is needed, with other users and in other contexts, 
these results indicate that, at the very least, the RDA typologies need to be 
implemented with care. This may involve expanding hierarchies, as well as omitting 
certain types. The results also indicate that the typologies might also be usefully 
supplemented by additional taxonomies. Although it may be impossible to produce a 
comprehensive set of facets, a coordinated program of end-user surveys, incorporating 
free-listing, card-sorting and other techniques, could lead to a richer RDA 
classification scheme, allowing for more powerful local applications. 
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