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ABSTRACT
This paper provides an examination of how digital collections in academic libraries provide user access to items by form and/or genre.  A review of the literature reveals that this is not an area that has received much attention, despite an increased focus on digital collections metadata and on the user experience, as well as the development of form/genre vocabularies on the national scale, such as the Library of Congress Genre/Form Terms (LCGFT).  Over 100 North American digital collections websites were examined, and the results blended with data received from communications with parties responsible for digital collections metadata.  The goals were to reveal possibilities for improving East Carolina University’s digital collections website, and additionally to stimulate discussion in the metadata community about best practices in form/genre access for library digital collections.
KEYWORDS
Genres, Forms, Dublin Core, Digital collections, User interface
MAIN TEXT
Introduction
	Many academic and other types of libraries have developed digital collections over the last several decades.  The term “digital collections” here refers to “purposefully collocated” groups of materials that either have been digitized from physical items held by the library, or are born-digital materials held by the library (Dickson, 2008, p. 340).  Digital collections are typically created with a twofold purpose: to grant wide access to materials in special or unique physical collections, and also to protect these same materials, which tend to be both fragile and valuable, from unnecessary handling (Boss, 2006).  Digital collections are often conflated with digital libraries, which is a broader term encompassing all the materials that a library provides online, including electronic serials and e-books, databases and digital collections, as well as the staff and services maintained to offer them (Digital Library Federation, 1998).  They are also often conflated with institutional repositories, which contain the intellectual output of the faculty and students of an academic institution such as journal articles, research presentations, and theses (Lynch, 2003).  Although in practice some institutions combine several aspects of digital libraries into one management system, this paper is primarily concerned with digital collections consisting of unique special collections and archives materials digitized from their physical originals.
	At East Carolina University (ECU), Academic Library Services has maintained digital collections since 2003.  Some of its earliest digitized items include history and fiction texts from local counties, diaries and photographs of the Wright Brothers, letters and photographs regarding the tricentennial of the town of Bath, North Carolina, and North Carolina postcards.  Over the years, many types of materials have been added, including entire ECU yearbooks and clippings from yearbooks, audio recordings and transcripts of oral histories, audio recordings of musical performances, images of historical medical equipment, theater programs, images of the artwork and notebooks of the poet A.R. Ammons, and senior projects from the School of Art and Design.  In 2018, it was an extremely varied collection of heterogenous materials totaling tens of thousands of items.  To better accommodate the growing and changing collection, the library staff are currently engaged in a software migration.  The occasion of a software migration is perfectly suited to a re-evaluation of past decisions and improvements on implementation.  This migration was the impetus for the explorations recounted in this paper.
	Some improvements under consideration lie within the realm of digital collections metadata.  Metadata is an essential component of library systems, consisting of statements that allow users to find, identify, select, and obtain the desired resources (Tillett, 2004, p. 5).  Before the advent of remote-access digital resources, metadata consisted of surrogates for physical resources and provided instructions for how to locate and obtain the resource, such as a call number.  In digital collections databases, metadata co-exists alongside the resources, collocating like resources and rendering them searchable by desired criteria.  Some have questioned the continued value of metadata in the digital age when full text is indexed and available (Marcum, 2006), however the full text is not standardized and controlled the way metadata is.  Furthermore, metadata makes it possible to search in a text-based search interface for resources that are not textual in nature.

Form and genre
	Some of the most challenging metadata to assign is that describing a resource’s form and genre.  Like the concept of subject, form and genre describe the nature of a resource.  A resource’s subject describes what it is about, while its form and genre describe what a resource is (Zhang & Olson, 2015, p. 540).  For instance, a letter home from a Civil War soldier is a letter.  The letter may have the subjects military camp life or battles, but it is not about letters.  While this exploration will nearly always refer to the concepts together as “form and genre,” it is worth unpacking the difference between the concepts. A resource’s form is determined by “the appearance of a document,” but definitions of genre include form as well as context (Zhang & Olson, 2015, p. 543).  Most popularly associated with literary genres, such as Westerns, mysteries, science fiction, and poems, genre also encompasses a host of non-literary descriptors such as memos, newspaper clippings, and recipes, as well as non-textual materials such as photographs and films (Andersen, 2008, p. 339).  Genre incorporates “both form and purpose” (Crowston & Kwasnik, 2003, p. 345).  According to Miller (1984), genres are “typified rhetorical actions based in recurrent situations,” which contain information about the communicator, the recipient of the communication, and the purpose of the communication (p. 159).  Much of the literature about genre also draws on Orlinowski and Yates’ (1994) canonical definition: “a distinctive type of communicative action, characterized by a socially recognized communicative purpose and common aspects of form” (p. 543).  A deeper critique of the specific treatment of form versus genre in library metadata is warranted, but for now the reader must be satisfied by this exploration addressing the concepts as a single but complex idea.  
	Unlike some other metadata elements, form and genre are “implicit,” meaning that they are elements that someone needs to supply (Crowston & Kwasnik, 2003, p. 345).  Resources do not bear their form or genre written on them, as they may with a title.  The process of supplying form and genre metadata can be fraught with questions.  Some of the questions derive from the complex, multi-faceted definitions of form and genre.  In any given implementation, a decision needs to be made about what kinds of information will be captured in form and genre fields, an item’s form or its function, or both?  Can an item have several functions?  What does one call a handwritten draft of a poem on a scrap of notebook paper? Is it a poem?  A text?  A draft?  Notes?  A manuscript?  Additional confusion arises from the nature of digital collections as reproductions of physical objects.  For example, take a digitized collection containing glass bottles.  The collection would be represented in the digital repository by photographs of the bottles.  Are those bottles or photographs?  Another challenge arises from the heterogenous nature of many library digital collections.  It may seem straightforward to organize by genre a similar group of items from the same field of activity, such as visual art objects.  However, items in many digital collections do not all pertain to the same field of activity or types of things.    Specificity (e.g. “black and white slides”), which may be appropriate in a specialized art database, may be unhelpful clutter in a general one.  These are all examples of how supplying what seems like a straightforward data point is actually a complex procedure with significant impact on the user interface.
	Genre and form metadata for library resources predates the era of digital collections.  According to Andersen (2008), the “one research field in LIS that has paid some attention to genre is knowledge organization,” although genre assignment has received less attention than subject analysis (p. 342).  Both the Dewey Decimal System and the Library of Congress Classification provide some sorting by a limited number of genres.  Periodicals, for example, have separate numbers in some areas of the class schedule.  Library of Congress Subject Headings (LCSH) include a specific vocabulary of form subdivisions as well as some main headings that apply to genres, such as Fairy tales.  Recent decades have seen a surge of interest in genre and form metadata in the library world.  Experts from various fields such as rare book cataloging and law materials cataloging began developing specialized form/genre thesauri in the 1980s.  MARC field 655 (Index Term-Genre/Form) was created in 1995 to contain terms from these vocabularies, and the Library of Congress began to develop the LCGFT thesaurus in 2007 (LC, 2018a, p. 1).  This development has been occurring during a period of waning confidence in the continued relevance of the library catalog due in part to user frustration with it (Calhoun, 2006).  It represents one of many efforts to increase the usability of library catalog data by exposing it to new uses, such as “more like this” search options and enhanced browsing, while simplifying the purpose and construction of subject headings.  Structured vocabularies, including form/genre vocabularies, are also experiencing rapid development recently due to linked data initiatives.  At the heart of linked data is the principle that linking to structured, published terminology is more useful than employing individually-created free text description, leading to greater internal consistency as well as greater interoperability with resources described by others using the same vocabularies (Berners-Lee, Hendler & Lassila, 2001).
	It is also not an accident that this surge of interest in form and genre coincides with the proliferation of online formats and the growth of digital collections.  Digital collections are often populated by a variety of items that would not typically be described in a traditional library catalog at such a level of granularity, such as one letter or one photograph (Kwasnik & Crowston, 2005, p. 80).  Additionally, many items in digital collections are not so much about something as they are an example of something.  Family letters are not often about much, and for such resources subject metadata is often simultaneously difficult to apply and insufficient for retrieval.  While library catalogs have traditionally been more likely to exploit subject metadata than form/genre metadata, “topic alone is not enough to define an information problem” (Crowston & Kwasnik, 2003, p. 348).  
	Form and genre metadata supply information that could be useful to the users of digital collections, including information about the context of a resource’s creation and its purpose. For instance, a leaflet and a book are both texts, but with very different purposes.  This is why historians and others who use library collections are concerned with the artifact itself as much as with what it says (Wright, 2012, p. 413).  Crowston and Kwasnik’s 2003 paper “Can Document-genre Metadata Improve Information Access to Large Digital Collections?” answers this question in the affirmative by arguing that form/genre information adds useful context and purpose to documents, but acknowledges that it is not often implemented in library systems.  The authors use the example of a professor looking for information about computer database systems for two different purposes:  first for teaching a class, and second for writing an article.  Different genres of materials are likely to be useful in each case (p. 348).  Physical areas and signage used to separate genres in a library are lacking in the digital environment and need to be replaced by form/genre metadata.  
	Aside from Crowston and Kwasnik’s work, there is scant literature specifically addressing user access by form and genre as it is implemented in digital collections.  A notable study by Choi and Syn (2016) determined that when users “tag” primary archival resources in a digital collection using their own words, they often use form/genre terms, which indicates that users value being able to retrieve items using these terms (p. 1089).  Weagley, Gelches, and Park (2010) examined the overall quality of repository metadata and developed a framework for evaluating metadata quality by its consistency and interoperability with other repositories using Dublin Core (DC).  Their findings most related to form/genre issues are that many of the collections studied had problematic inconsistencies in form and genre metadata leading to compromised interoperability among the collections (p. 53).  Others study the organizational schemes in general, such as Shiri and Chase-Kruszewski’s (2009) examination of 269 North American digital libraries to catalog the knowledge organization systems in use.  They found that the Getty’s Art and Architecture Thesaurus (AAT) and the LCSH were the most common systems, which they ascribe to these systems’ fitness for multi-disciplinary collections.  A brief discussion of different search interfaces is included, although no part of their study centered on form/genre access.  The small amount of attention paid directly to user access by genre and form, coupled with a belief in the centrality of genre and form to digital collections were the impetus to undertake this exploration.

Form and genre in digital collections at East Carolina University
	Users of the East Carolina University Digital Collections website have several options for searching and browsing.  They can enter search terms in a single search box or choose an advanced search to limit their search to certain metadata fields.  They can browse by thematic collection, subject, county, or “format.”  Choosing the “Browse Format” tab takes users to a large cloud of terms, the size of the font indicating the number of hits on that term.  One term, “negatives (photographic)” is in the largest font, and another, “photographs” is in the second largest.  Approximately 100 terms follow in a third tier and roughly another 100 in the smallest font.  The terms are separated by several spaces and are not in alphabetical or any other recognizable order.  Terms include text, image, and audio forms plus miscellaneous realia.  According to Google Analytics, the Browse Format tab generated 1,138 clicks in 2017 (out of 153,590 total searches, or 0.7 percent).  Users can also choose to post-limit the results of a search by choosing a format, which are listed in a facet to the left of the thumbnail results of a search.  Google Analytics indicated that 5,518 searches (3.6 percent) were followed by a format facet click in 2017.  It is unclear whether the low use of form/genre search capabilities is evidence of users having no need to search in this way, or whether users avoid it because it does not do what they need.  
Figure 1.  East Carolina University browse format cloud
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	Some background about what produces this appearance is useful.  Catalogers in the Special Collections Cataloging Department enter descriptive metadata for each item in the digital collections.  This metadata is primarily in the Metadata Object Description Schema (MODS) (LC, 2018b), with some elements drawn from DC (DCMI, 2018a).  Form/genre information is contained in several fields.  The term that appears to the user in the “Format” field is contained in the MODS:form element.  The MODS:genre or MODS:typeOfResource elements could have been used, but for better or worse, they were not.  This element is restricted by local policy to any of the terms authorized in AAT (Getty Research Institute, 2018).  Catalogers assign terms from a drop-down list in the cataloging interface.  If a desired term is not in the drop-down list, the cataloger may add a term.  An unpublished local metadata assignment guide offers some direction to catalogers regarding potential points of confusion.  The local guide indicates that the MODS:form element corresponds to “genre terms for the original analog object” (East Carolina University, 2012).  Catalogers are instructed to use the most specific AAT term that is appropriate for the entire object they are cataloging.  
	Individual item records also bear a field labeled “type,” which contains terms entered in the dcterms:type field, and its values are limited by the DC standard to terms from the DCMI Type Vocabulary.  Adhering to standards and controlled vocabulary is important because DC records are extracted regularly and shared via a state aggregator with the Digital Public Library of America (DPLA).  Local instructions for the dcterms:type element direct the cataloger to consider the original item held by the library.  “An image of a bottle held [by the library] is a physicalObject not a stillImage, because the library owns the bottle, and the image was only created as a surrogate to digitize.  Conversely, an image of a person is a stillImage …, since the library’s collection does not include the person himself” (East Carolina University, 2012).  The MODS and DC metadata for each item are bundled with all the versions of the files and administrative metadata in a Metadata Encoding and Transmission Standard (METS) wrapper.  The administrative metadata in the wrapper contains an additional form field MIME type, which has values from the list of Internet Assigned Numbers Authority (IANA) media types, such as image/jp2, image/tiff, or audio/wav (IANA, 2018).  This metadata is entered by technical staff who do the digitization.  Neither the dcterms:type field nor the MIME type field are used in search limiting.
	Despite technically conforming to industry standards, the current implementation of form/genre access is hardly exemplary.  Indeed, a desire to improve it was the main impetus for this research.  Many of the problems derive from the fortunate circumstance of exponential growth.  When the digital collections were new, there was a small number of items in limited formats and metadata decisions were based on these few items.  As the number and variety of items have expanded, the list of form vocabulary has grown very long.  In particular, adding art, music, and history museum artifacts greatly expanded the forms of material in digital collections.  It seems obvious that the word cloud that the user sees on the Browse Formats tab is overwhelming, and the long list of terms under the post-search format limiter is equally daunting.  Some of the terms themselves are potentially confusing, such as “covers (gathered matter components).”  Many of the terms are assigned to only one or two items.  The length of the list also presents difficulty for catalogers, who have to scroll through a large pull-down and are sometimes unsure which term applies best or whether to select a new, more appropriate term from AAT.  When terms are at different levels of specificity, it is unclear how specific catalogers should be when assigning terms.  The longer the list, the greater the potential for errors of duplication, necessitating time-consuming clean-up work.  The migration is a good opportunity to rethink the metadata for digital collections, particularly form/genre access.  The goal is to optimize the design while planning for the future.

Site Analysis and Survey
	A desire for a better implementation of form/genre access in digital collections led the author to examine 126 other digital collections repositories on the web.  The goal was to see how other institutions with similar digital collections addressed the issue of form/genre access.  By reporting on form/genre access in digital collections, the author hopes to stimulate further discussion about the issue among metadata professionals.   The author examined labels used in other institutions’ public interfaces, how the user could search for items of a particular genre, whether a genre list was available to the user, and if so, how long it was.  The author consulted with responsible parties at the institutions about the metadata structures behind the interface and the reasoning behind the choices made.  This study did not include an exhaustive examination of every institution with digital collections or the creation of a statistically representative sample.  The purpose of this inquiry was not to evaluate individual interfaces against a standard, and this paper lists no institutions by name.  The sites were selected from contributors to DPLA hubs (DPLA, 2018), Digital Library Federation members (DLF, 2018a), a list of Fedora deployments (Duraspace, 2018), a local list of “peer libraries,” and other sources.  Almost all are in the United States, and are academic libraries or academic library cooperatives.  There is an enormous range of size of library and of collections, but all consist largely of digitized objects from special collections and archives, and all include a variety of forms of material such as images, texts, and audio.  The digital collections are all searchable separately from other library materials using a separate interface.  They might include but are not primarily made up of theses and other research output of the institution.  
	A number of sites organize their data into smaller format-specific “collections” and route all interaction with the site through these collections, with the effect of avoiding the problem of searching by format in a heterogenous collection.  These sites were excluded from further examination.  For the remaining institutions, the author attempted to enhance raw observations of the interface by contacting a responsible individual via email with questions regarding form/genre metadata and access.  Choosing to contact individuals rather than distributing a survey via discussion lists had the dual intention to avoid survey fatigue and to direct the questions to the most appropriate individual.  In a few cases where only a departmental or team email was available, that was used as a last resort.  In the end, 79 emails were sent between January and March 2018, and 29 usable responses were received, including two phone calls.  
	The emails were prefaced with the explanation “With the intent of improving access to our materials by format, I am doing some research into how other libraries with large and diverse collections deploy format access in their digital collections,” and asked recipients to answer an attached 10-question survey [see Appendix_1].  Recipients were assured that their implementation did not have to be ideal, their responses would be anonymized, and that “I’d like to simply get a snapshot of how libraries are approaching this issue currently.”  The survey included an explanatory footnote regarding terminology: 
Within the concept of format (also called form, material type, medium, or genre), I include physical, technological, and intellectual aspects.  Descriptors might include terms such as “letters,” “photographs,” “military records,” “calendars,” “books,” “encyclopedias,” “jPEGs,” “PDFs,” “oral histories,” “sheet,” or “audio files” and be at any level of specificity.  Out of simplicity I will hereafter refer to this concept as format.
The method used had a number of weaknesses, not least of which was the choice of the term “format” to refer to the concept under discussion.  While observations of sites revealed that the label “format” is sometimes used to refer to digital file format, intellectual form, genre, or any combination of these related concepts, the word choice led some respondents despite the explanatory note to focus solely on digital file format in their answers, rendering them less useful.  Responses received also revealed that, despite being reviewed by several of the author’s colleagues in advance, some questions were ambiguous and clumsily phrased.  Every question contained multiple parts, and not every respondent answered every question completely.  Nevertheless, the questions were designed to elicit discussion akin to what might transpire at a conference among colleagues, rather than produce qualitatively analyzable answers, and they were sufficient for this purpose.
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Observations
	Respondents were asked what capability their site offers to search or refine searches by format, and whether the interface allows users to choose a form term or requires them to enter one.  Responses varied widely in how respondents interpreted this question and how completely they answered it.  Survey results were augmented by the author’s observations of respondents’ sites plus other sites that did not respond.  About 29 percent of the sites examined provide a format list that is visible from the homepage, featuring a pull-down list, checkboxes, or thumbnails.  All but two sites enabled users to refine searches after doing them by using a format facet list.  In the absence of a list, users could enter a form term into the single search box, but there would be no assurance that they were using a fruitful term or that the form metadata was included in the keyword index.  Researchers have generally found that faceted interfaces are helpful to users by eliminating zero results sets (Blumer, Hügi & Schneider, 2014, p. 85).   Facets can also be confusing to users, however, if the display is too crowded or if the labelling is unclear (Blumer et al., 2014, p. 88-89).  On the examined sites, the most-used field labels were Format(s) and Type(s), although 18 different labels were used.  
Table 1.  Field Labels by Number of Uses
	Field Label
	Number of Uses

	Format(s)
	26

	Type(s)
	18

	Genre(s)
	12

	Resource Type/Type of Resource
	5

	Item Type/Type of Item
	3

	Object Type/Type of Object
	2

	Original Format
	2

	Content Type
	2

	Media Type
	2

	Subject
	2

	Other terms (8)
	1



	More than half of the sites used more than one labelled field to contain format/form/genre information, and seven sites used three or more fields.  The complexity leads one to wonder whether the users of these sites understand the difference between Format, Type, Genre, Resource Type, and Item Type, not to mention whether the staff assigning the metadata are consistent about their application.  Value lists for these facets show there are many competing concepts in play here: general versus specific form (photograph versus black-and-white photograph), form of original versus digital format (book versus PDF), broad nature of the resource versus the function or intellectual format of the item (text versus article, diary, or letter).  It is difficult to separate these concepts from each other.  There were many confusing examples of the same value appearing as an option in multiple fields on the same site, or a single field combining these concepts in one list.  There were also problems with the use of uncontrolled value terms, resulting in split results between “stillimage” and “still image” as well as various typographical errors.  The number of possible values in a single field ranged from two to over 1,000.  User studies are necessary to determine the optimum size of a value list, but it is difficult to imagine users effectively scrolling down a thousand item list to select the forms they want.  As an alternative to a faceted interface, more than half of the sites also offered an advanced search option, typically a keyword-oriented interface that required users to know a search term.  This indicates that advanced search is best suited to users who know how the system is constructed and how to find their desired items in it.
	The composition of form value lists is controlled by metadata standards and mapping.  Respondents were asked about metadata schemas and elements used for form, format, or genre information to provide insight into why a site looks the way it does.  Since this information cannot always be gleaned through observation, the survey data was the sole source for metadata information.  Most respondents used DC for form/genre data, which is not surprising due to DC’s long history in the library metadata world, its purposeful simplicity rendering it usable in a wide variety of implementations, and its integration with some of the most popular digital collections software such as CONTENTdm.  Within the DC element set, the elements most used for form/genre information were dcterms:format (21) and dcterms:type (13).  The dcterms:format element is defined in the Dublin Core Usage Guide as “The physical or digital manifestation of the resource.  Typically, Format may include the media-type or dimensions of the resource….  When more than one category of format information is included in a single record, they should go in separate iterations of the element” (DCMI, 2018b).  The usage guide suggests the use of IANA media types as a controlled vocabulary for the Format field.  The dcterms:type field is defined as “The nature or genre of the content of the resource.  Type includes terms describing general categories, functions, genres, or aggregation levels for content” (DCMI, 2018b).  The recommendation is to use the DCMI Type Vocabulary, which includes 12 broad terms such as Text, Image, StillImage, MovingImage, InteractiveResource, etc.  The standard also suggests recording domain-specific Type terms into a separate Type field (DCMI, 2018b).
	Some of the issues with faceted displays noted above may be due to the way the metadata standard was implemented.  The DC standard allows Type and Format fields to be repeated for different pieces of information, which keeps the element list short, but assigning a general term from the DCMI Type Vocabulary in addition to a domain-specific term could lead to confusing lists containing a mix of general and specific terms.  Mapping several fields to the same public label can also lead to confusing facets in the search interface.  Other issues arise because of a lack of adherence to the metadata standard.  For example, several respondents noted the need to repeat fields to differentiate between the physical original and the digital reproduction, although it is part of the DC standard that one description ought to apply to only one manifestation, either the physical or the digital.  The guide to using DC refers to this as the “1:1 principle” (DCMI, 2018b).  It is easy to see how mixing the description of the physical and the digital objects could cause confusion in the public facets.  In their paper, “What Does it Mean to Adopt a Metadata Standard? A Case Study of Omeka and the Dublin Core,” Maron and Feinberg (2018) argue that adopting a metadata standard is not as simple as using its field labels, while some digital collections software makers would like to pretend otherwise.  The multi-part definitions for the Type and Format fields show how the DC standard is deceptive in its seeming simplicity.  This is not to fault DC, but rather to emphasize that the project of building an interface must be pursued in addition to adopting a standard.
	A minority of respondents used MODS fields for form/genre information, either instead of or in addition to DC.  Among those institutions that used MODS, the elements most used were MODS:typeOfResource and MODS:genre.  MODS:typeOfResource is defined in the MODS User Guidelines, version 3, as “A term that specifies the characteristics and general type of content of the resource” (LC, 2018c).  MODS:genre is defined as “A term or terms that designate a category characterizing a particular style, form, or content, such as artistic, musical, literary composition, etc.” (LC, 2018c).  Several others also used MODS:form (“A designation of a particular physical presentation of a resource, including the physical form or medium of material for a resource”), MODS:extent (“the number and specific material of the units of the resource that express physical extent,”) and/or MODS:internetMediaType (“electronic format type” such as IANA media type) (LC, 2018c).  The definition of separate elements to house these disparate pieces of information makes MODS more granular than unqualified DC, while simultaneously making description more challenging.  Because there are multiple fields with overlapping definitions designed to contain form/genre/format data, deciding which field to use for what kind of information is important.  Some of the problems noted above seem to be caused by inconsistent application of field definitions, others by mapping decisions made without the end-result to the facets in mind, or violations of the 1:1 principle.  
	To acquire insight into the metadata workflow and how that affects form/genre access, respondents were asked how the metadata is assigned, and whether guidelines exist to clarify the application of form/genre fields for metadata personnel.  Seven respondents said that people assigned form/genre terms, while five reported that some form fields were assigned by machine.  For machine applications, either the system perceives the file format of the item or an ingest program applies the metadata in batch to all records in a collection of a similar form.  Machine assignment eliminates human error and ensures consistency, but requires technological expertise to set up, and only applies to the item’s digital file format.  Some libraries employed schemes to repurpose metadata from the catalog or finding aids, which ensures consistency between systems and reduces redundant work, but may result in metadata that does not make as much sense in its new context.  In several cases, metadata came from different departments on campus, which aids in the timely creation of metadata by those who know the materials the best, but if creation guidelines differ by department, it could lead to inconsistency, unless staff specialists are available to review data entered by other departments.  
	Confusion over the definitions of fields and complexities of labeling and mapping for a public interface can be alleviated by maintaining a metadata application profile (MAP) (Heery & Patel, 2000).  Several respondents provided their MAPs or guidelines, and others were available through the Digital Library Federation Metadata Application Profile Clearinghouse (DLF, 2018b).  More than half said they had written metadata instructions for at least some collections, or that they had drafts in process.  Seven respondents indicated that there were different metadata guidelines for specific formats.  Having guidelines is a step in the right direction, but quality control is also necessary to correct metadata entered in violation of the guidelines, or to prevent it from being entered in the first place.  Some institutions use spreadsheets with drop-downs to control vocabulary entered into the form fields.  Responses indicate that there is a huge variation in the amount of documentation maintained as well as in the amount of quality control applied.  
	There are many published vocabularies which contain form/genre terms.  The vocabularies with the highest usage among the responding sites were the DCMI Type Vocabulary and the AAT, with half the institutions using each of these.  Smaller numbers of respondents indicated that they use IANA media types, terms from the (now defunct) MODS:typeOfResource list (LC, 2018c), the Library of Congress Thesaurus for Graphic Materials (LC, n.d.), or homegrown lists.  Only two said they used LCGFT.  AAT’s popularity may be due to its completeness and its availability as linked data, or with the fact that CONTENTdm, a popular software package used by many of the examined sites, has AAT pre-loaded.  Developed and maintained by a consortium with broad representation from the library, art, museum, and cultural heritage communities, AAT is intended for a large variety of uses, and is not specifically tailored to academic library digital collections.  It contains thousands of terms of varying specificity, organized in polyhierarchical manner, meaning that each term can have multiple broader terms (Getty Research Institute, 2018).  
Table 2. Vocabularies in Use
	Vocabulary
	Number of Uses

	DCMI Type vocab
	16

	Art and Architecture Thesaurus
	16

	IANA media types
	10

	MODS: Type of Resource vocab
	7

	Thesaurus for Graphic Materials
	7

	Local homegrown lists
	7

	Library of Congress Subject Headings
	5

	Library of Congress Genre/Form Terms
	2

	Others (4)
	1



	In their metadata policies or MAPs, institutions do not necessarily allow the use of an entire vocabulary in their digital collections database.  Of those respondents who use AAT, nine further explained that they maintain a controlled local list of terms drawn from AAT, sometimes in combination with other vocabularies.  One institution specifically described reducing their form list from over 200 AAT terms to about 75 of the most-used terms.  Most described or implied a process to add terms to the selective controlled list used in the local system, usually involving review by a specialist to add terms to the list.  In developing these local lists, respondents considered user needs.  For instance, Resource Description and Access content types, listed in RDA 6.9.1.3, were used selectively because some, such as “tactile three-dimensional form,” are confusing to users.  Another institution assigned both a general term such as “photographs” and a specific term such as “black-and-white photographs” to address the needs of users with different levels of specificity in their requests.
	Among respondents, DPLA was cited most often as the aggregator influencing local decisions regarding the implementation of form/genre access.  This is not surprising since the list of digital collections examined in this study was developed in part by reviewing DPLA partner institutions and hub members.  The DPLA aggregates metadata from hundreds of institutions, providing a central search point for American digital collections.  They maintain a MAP indicating which metadata fields or properties are required for contributed material.  The national policy-setting role the DPLA has played in cultural heritage metadata policies cannot be denied, and improvements to form/genre access have been a focus of recent updates to the DPLA MAP.  The DPLA MAP version 5.0 introduces a list of preferred values for the subtype (edm:hasType) property, which was formerly called “genre.”  This property exists in addition to dcterms:type  and dcterms:format.  According to the MAP, “This list will enable DPLA to enhance discovery of materials by format by created (sic) a tightly controlled list for browsing while still retaining a free text field in ‘format’ for specificity” (p. 1).  The DPLA MAP 5.0 lists 42 AAT terms for the subtype property, but the list will change and grow as necessary with their collections.  To choose terms, DPLA considered “several factors including an analysis of current records in DPLA, areas of interest for researchers, and areas where DPLA anticipates growth” (DPLA, 2017, p. 26).  This rubric for term selection presents a good model for institutions planning form/genre access.  As of this writing, no part of the public interface of DPLA yet uses the subtype property, which is not surprising since the new MAP was just released in December 2017, and it undoubtedly will take some time for contributing institutions to adopt it.  One library highlighted the tension between serving local stakeholders and adopting the DPLA term list, which they saw as not specific enough.
	The most popular system software among respondents, with 14 users, was CONTENTdm.  Another seven used some implementation of Fedora, including Samvera and Islandora.  Eight institutions were in the midst of migrating or planning a migration, and for most of these, the migration destination is Fedora/Samvera/Islandora.  About a third of respondents indicated that the system’s limitations and options affected choices about form/genre access.  CONTENTdm’s integration with DC and its default faceted interface affected many libraries’ choices to utilize DC Format and Type fields, and to strive for clean facets.  On the other hand, some respondents cited what they viewed as CONTENTdm’s limited options for local customization as an obstacle in interface design.  These limitations were part of what encouraged librarians to seek out a new generation of repository software.  Several cited the migration process itself as helpful in revealing inconsistencies in their metadata, presenting an opportunity improve metadata quality at the outset of a new system. 	
	While they profess the value of usage data, only four respondents indicated that they had formal usage data for form/genre search capabilities.  The few with this data primarily reported low usage of form/genre facets, the reasons for which are unknown without further research.  It could be that users have less need to limit by form/genre than this paper supposes.  Or it could be that particular implementations are not done well so as to be useful to users, or that more education is needed to make users aware of the ability to search or limit by form/genre.  Some respondents offered anecdotal data that format facets are helpful particularly in heterogenous collections.  One observed that it is useful to have the ability to exclude newspapers from the search results, since they tend to be overrepresented due to the number of words they contain.  Format information was seen as essential for accessibility to users with disabilities since it was potentially useful by screen reader software.  Others said that limiting by form/genre is done less by public users than by library staff, to isolate certain types of materials for metadata clean-up or constant data application.  Searching by file format was reported to be used mainly by staff tasked with digital preservation, to ensure that the library will continue to provide access to certain formats and protect them against degradation and tampering.   Thirteen respondents indicated they wished they had more user data on form/genre search needs and capabilities.  
	The final question asked what libraries would like to change about their form/genre implementation.  Responses centered around looking for methods to make form and genre access easier and more obvious by making better use of metadata.  The need for usability testing and more user-friendly vocabulary terms were mentioned multiple times.  Several indicated the desire to conduct regular reviews of the vocabulary, and to revise their controlled vocabulary by starting over with a small list of frequently-applied form/genre terms and adding terms as needed.  Numerous responses also cited the need to improve consistency in implementation, including rethinking the mapping so that form/genre information was not mapped from multiple fields, reducing staff error, and manually checking metadata coming in from various sources.  Several highlighted the need for better documentation of decisions and a more complete and/or standardized MAP.  Most respondents indicated that there were things they wanted to change; only two were satisfied with their implementation or commented that changing it was not a priority right now.

Conclusion
	The immediate objective of this study was to improve one institution’s implementation of form/genre access prior to a planned migration.  Examining other implementations have indicated what steps might be taken.  The starting point is to generate a list of all the MODS:form terms used in the repository, including their frequency of occurrence.  Terms with low frequency can be evaluated for combination to produce a shorter list.  Selecting a shorter, vetted list of terms rather than including an entire vocabulary will streamline metadata assignment and be more useful for limiting and browsing.  How this might be accomplished will require discussion and input by multiple stakeholders.  About how many terms are useful to have in a form/genre list?  How should the terms in the old, long list be combined?  Should there be a minimum number of items that each term should retrieve?  What should be done with terms eliminated from the form element during the mapping?  Should they be moved elsewhere in the description, perhaps to an abstract, to retain the information they provide?  That much would be a sufficient starting point for migration of data into a new system.  
	After migration, staff will need to review the resulting term list and evaluate each term’s user-friendliness.  Regular user studies will be necessary to determine which types of material users need to identify, and their success and failure at doing so.  During these studies, users should also be consulted on the best labeling for form/genre fields.  In the future, additional terms can be added to the approved list as needed based on user studies and on changes in the repository’s content.  A tightly controlled process for review and adding of new terms will need to be developed.  Better documentation of the purpose, nature, and requirements of each field in the form of a complete MAP is necessary.  Adding a new collection or new type of material to the database should necessitate a review of the MAP and interface to ensure that the new material is effectively incorporated into the database and users are able to find it. 
	The secondary goal of this paper was to review the current state of form/genre access in digital collections, and to initiate a discussion of best practices for form/genre access in the metadata community.  Not all academic digital collections feature searching across different forms and genres, but for those that do, almost all offer a faceted search interface with form/genre as one or more of the facets.  To be most useful, facets must be intentionally crafted to provide a useful number of choices, logical and clear mapping, and understandable labels.  The appropriate length of a term list within a facet, the impact of different mapping choices, and the best labels to use must be determined through deliberate discussion and user research.  As many institutions acknowledge the need for more user data regarding digital collections, we can expect more research in this area.  Another pressing need is for better documentation of metadata policies.  Many institutions have or are developing this documentation, but more complete MAPs, accompanied by quality assurance measures, are needed, particularly when metadata is contributed from many sources.  Templates for and training in the creation of these MAPs as well as the ability to share them within the metadata community are also crucial.  
	DPLA requirements and leadership have had a large impact on the development of American digital collections.  In a few years, it will be illuminating to see what influence the adoption of the preferred values list for the edm:hasType property has had on local interface designs.  It will also be worth noting whether the DPLA’s impact on library digital cultural heritage collections is weakened in the future by the organization’s change of strategic direction announced in November 2018 (DPLA, 2018 November 14).  Academic library digital collections are entering into a new stage of maturity, and many institutions are in the process of migrating to new systems that allow greater control over metadata and user interfaces while they are simultaneously incorporating many new forms of materials.  The widespread adoption of unified discovery systems may in the future prompt the abandonment of separate search interfaces for digital collections but will not obviate the need for carefully designed metadata.  Form/genre limitation is bound to be even more crucial in large, heterogenous discovery databases.  Now is the opportunity for libraries to come together to determine best practices for form/genre access for their digital collections.
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APPENDIX 1
Digital Collections Format Access Questionnaire
Please direct responses to:
Patricia Dragon
East Carolina University
dragonp@ecu.edu

1. Provide the home URL(s) of your digital collections interface(s).  In those interfaces, what capability do you have for users to access materials of a chosen format?*  For instance, may users include format in their initial search? May they refine their searches by format after performing them? Do they choose from a pull-down list or must they type in a term?

2. Where do users access format options? For instance, are they on the main search screen or on the advanced search screen only?

3. What metadata element(s) in your digital collections database, contain format information (for example, dc:format, mods:form)? If there are multiple fields, how are their purposes and definitions different?  Are the fields repeatable?

4. How does the format field(s) get assigned?  Does it vary for different streams of materials, and how?  Do you have a written metadata application profile or other instructions defining the use of the format field(s)?

5. What is the size of the list of terms you pick from for each format field?  Five?  Thirty?  More?  Do you use a controlled vocabulary for format terms?  If so, which vocabulary(ies)? Do you use the entire vocabulary, or a defined subset of selected terms?  If selected terms only, how do you select the terms?  Can you/do you ever add new format terms to your database?  

6. Are your choices in any way constrained by the desire to share your data in a centralized search with other institutions or with an aggregator?  If so, how?

7. What digital content management system(s) do you use?  For example, ContentDM, DSpace, Omeka, PastPerfect, Islandora…  How does the system used impact your deployment of format searching?

8. What are the several most-represented formats that are included in your digital collections?  For instance, is your database 90% theses and dissertations?  To what extent has the make-up of your collection influenced your deployment of format access?

9. Do you have data, even anecdotal, on how often users attempt to search or limit by format in your digital collections?  If so, do the data show that the option is useful?  What do you think is the benefit to allowing format access to your collection?

10. Do you see drawbacks to your implementation (or non-implementation) of format search/limit?  If you could improve what you have done, how would you do so?

* Within the concept of format (also called form, material type, medium, or genre), I include physical, technological, and intellectual aspects.  Descriptors might include terms such as “letters,” “photographs,” “military records,” “calendars,” “books,” “encyclopedias,” “jPEGs,” “PDFs,” “oral histories,” “sheet,” or “audio files” and be at any level of specificity.  Out of simplicity I will hereafter refer to this concept as format.
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