
1 

Connecting the silos: Systematic data collection for library and 

collections assessment 

Karen R. Harker 

UNT Libraries, University of North Texas,  

1155 Union Circle, Denton, TX 76203-5017, USA 
†E-mail: karen.harker@unt.edu  

library.unt.edu 

Assessment has gained greater prominence in library administration in the last decade.  

Whereas “library assessment” is associated with services, notably instructional or 
reference, collection assessment has evolved to its own specialty.  The methods are 

largely quantitative and thus require extensive data sets, the management of which has 

required greater sophistication and technical expertise than in years past.  Assessment, 
regardless of focus, is a data-intensive task. In order to make that judgment (of quality, 

meeting needs, educational attainment, etc.), evidence is needed.  Bringing the data 

together in a manner that is effective and efficient has become a priority for organizations 
that need to assess on a regular basis.  In this paper, I will describe the attempt we have 

made at The University of North Texas Libraries to organize data relevant for assessing 

our subject-based collections.  This data are varied in formats, location, ownership, 
update frequency, and original purpose.  I will present our most recent data model, our 

current methods of collecting, organizing, analyzing the data, and presenting results, as 

well as our plans for the future, which will include extending the reach of our connections. 

Keywords: Library assessment, Library collections, Collection assessment, Databases, 

Database management. 

1.   Overview 

Assessment is formally defined as "the action or instance of making a 

judgment about something" (Merriam-Webster, but emphasis added by author).  

Library assessment may therefore be the act of making a judgment of how well 

library services are meeting the needs of the community it serves.  It is a concept 

that grew from the late 1990's with its emphasis on evaluating service quality and 

has matured as a discipline within the last ten years with the emergence of 

conferences (Library Assessment Conference, Evidence-based Library and 

Information Practice, and the Northumbrian Conference on Performance 

Measurement in Libraries and Information Services), journals, and textbooks.  

Indeed, the rate of growth of articles in the library and information sciences 

literature (as indexed in LISA and LIS Source, competing indexes) on the 

keyword phrase, "library assessment" exceeds that of overall articles indexed 3 to 

1 (30% average annual growth rate of articles with keyword phrase, compared to 

10% annual growth rate for all articles) (data available on request).  
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Collection assessment is a specialty of library assessment, with a focus on the 

judgment of meeting the community's needs through its collections.  However, 

this has actually had a longer history than the more service-oriented library 

assessment.  This concept can be traced through LIS literature back to the 1970's 

and 1980's, when there were several attempts to compare collections held by 

selected libraries.  The initial peak of this phenomenon was in the late 1990's with 

the Conspectus movement, which was an attempt to systematically assess 

collections and rate them along lines of comprehensiveness, age, and scope.  

Interest in this labor-intensive project fell with the reduction of funds for libraries 

in the early 21st century, but the more general concept of collection assessment 

has picked up in recent years with the focus on effectiveness and efficiency 

(Johnson, 2009; Nisonger, 2003; Nisonger, 2005).   

 Assessment, regardless of focus, is a data-intensive task. In order to make 

that judgment (of quality, meeting needs, educational attainment, etc.), requiring 

evidence.  Organizations that need to assess on a regular basis have made bringing 

the data together in a manner that is effective and efficient a priority (Blake & 

Schleper, 2004; Brown & Stowers, 2013; Steve Hiller & James Self, 2004).  In 

this paper, I will describe the attempt we have made at The University of North 

Texas (UNT) Libraries to organize data relevant for assessing our subject-based 

collections.  This data varies in formats, location, ownership, update frequency, 

and original purpose.   

2.   Literature Review 

2.1.   Library assessment 

2.1.1.   Historical perspectives 

Initial measurements of libraries were focused solely on holdings and could 

be considered “of questionable value” (Thompson, 1951).  It was not until the 

mid-nineteenth century that data about libraries began to extend beyond 

collections and into services.  These early-modern reports originated in Europe in 

the form of directories of libraries that included statistics of not only total 

holdings, but acquisitions, circulation, and readership, but broadened to include 

expenditures, other forms of use, catalog sizes, and hours opened. In the United 

States, initial reports were similarly not much more than directories that were 

scant on details, with the data limited to total holdings and dates founded.  

Statistics of any real value only appeared in the twentieth century from the 

American Library Association (ALA) and the Association of College and 
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Research Libraries (ACRL). These reports eventually included not only total 

holdings, but acquisitions, expenditures, circulation, details of staffing, and salary 

expenditures.  Thompson concludes his mid-century review of library 

measurement with the concerns of the day, notably the lack of uniformity of the 

measures, the inconsistency of reporting, and the poor accessibility of the data, 

which must be extracted from state or association annual reports.  More relevant 

to this paper is his comment about how “relatively little (that) has been done to 

apply any but the most obvious statistical techniques for determining and 

describing their meaning (excepting, of course, special studies)” (Thompson, 

1951). 

 

2.1.2.   Accreditation and library standards 

Assessment of libraries, with the emphasis on “making a judgment”, can be 

traced to the development of accreditation standards that was initiated late in the 

nineteenth century.  The verbiage of accreditation standards has oscillated over 

time between the specific (e.g. a minimum number of holdings or staffing) to the 

vague (e.g. sufficient to support a program).  Accreditation was developed largely 

because “those who earn credit want others to value it, (and) those who evaluate 

credit want to do so confidently”.  To fulfill this role of quality assurance in 

education, accrediting agencies establish standards, which indicate the 

“acceptable levels of quality” (Gaston, 2014).  

While academic libraries themselves are not subject to separate accreditation, 

they and the services they provide are included in accreditation reviews of the 

parent institutions.  The ACRL established and has maintained standards for 

college and university libraries for the explicit purpose of evaluation of libraries 

(ACRL, 1959; ACRL, 1979).  A library that could demonstrate meeting these 

standards may be considered to be of some value to the institution it serves.  

Measurements mentioned above were often the bases for making these decisions, 

but as Thompson mentioned, not enough effort has been made to provide meaning 

to these measures, which may explain the fluctuation between specific values and 

vague statements of support. 

 

2.1.3.   Value and impact assessment of libraries 

There have been more recent attempts to provide these meanings, 
largely resulting from the adoption of values and methods from the 
business sector.  Niteki, Wiggins and Turner note the importance of the 
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paper by Lakos and Phipps in the dissemination of the concept of 
developing a “culture of assessment” in libraries.  Indeed, the Association 
of Research Libraries’ (ARL) LibQUAL+ survey is a direct application of the 
SERVQUAL instrument that was developed to measure service quality in 
businesses (Nitecki, Wiggins, & Turner, 2015).   

Like Lakos and Phipps’ work, Megan Oakleaf’s Value of Academic Libraries 

serves as a catalyst of library assessment, having been cited over 200 times.  

Oakleaf synthesizes the disparate efforts of librarians and library scientists to 

measure the impact of the work of librarians and libraries as institutions on the 

outcomes of the people these librarians serve, thus filling that gap mentioned by 

Thompson of providing meaning to the measures, and then provides ideas for 

pursuing the next stage (Oakleaf, 2010). 

2.2.   Collection assessment 

2.2.1.   Historical perspectives 

While collections have always been at the center of librarianship, the 

acquisition of materials for university libraries was limited largely to individual 

donations, with little consideration of broader implications (Johnson, 1999). In 

the history of modern librarianship, which dates back to the establishment of the 

American Library Association in 1876, librarians focused on the selection of 

books and materials, and not on developing collections, per se (Drury, 1930; 

Haines, 1935).  Drury did advise conducting a needs assessment, which he called 

a “community analysis” as part of the selection process (Drury, 1930), which was 

continued by Haines, and included reviewing circulation records to identify the 

subjects of most interest to the library users.  The emphasis, however, was on 

meeting these needs with quality materials, and thus librarians evaluated selection 

primarily by checking holdings against lists or bibliographies (Johnson, 2004).  

Peggy Johnson, who literally wrote the textbook on collection management and 

development (Johnson, 2004), noted that it was the dramatic increase in scholarly 

publication that arose after the world wars, combined with relatively slower 

growth of acquisitions budgets of academic libraries that led to the shift from 

selection to collection development.  The difference between these concepts was 

in the broadening of the focus, from subject-specific to the whole collection, and 

from the needs of the individual patron to the needs of the university (Johnson, 

1999).   

This specialization in librarianship follows a spate of research that applied 

quantitative methods towards evaluation of collections, usually as a whole or as a 
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broad subject-based collection, comparing the size and expenditures of collections 

of academic libraries (Johnson, 2004).  The most notable outcomes of this era 

were Allen Kent’s analysis of the University of Pittsburgh library’s collection that 

indicated only 60% of volumes were ever used (Schad et al., 1979), and Richard 

W. Trueswell’s application of the Pareto Principle that 80% of the usage is of only 

20% of the titles (Trueswell, 1969).   

2.2.2.   Purposes of collection assessment 

Librarians evaluate their collections largely as an extension of overall library 

assessment.  In early modern history of librarianship, the primary purpose of 

documenting data about the collection was to tout the size with the underlying 

assumption that size was a measure of quality.  With the results of the bibliometric 

analyses started in the mid-twentieth century demonstrating limited use of these 

large collections, many stakeholders of academic libraries started to question this 

assumption.  As accreditation requirements and library standards have become 

more relative rather than absolute, collection assessment has focused more on 

demonstrating the extent of meeting the needs of the students and the faculty. 

2.2.3.   Methods of collection assessment 

The methods used by librarians to assess or evaluation collections, as 

described by Peggy Johnson, can be categorized in a matrix, re-created as Table 

1.  Quantitative methods are the more traditional methods, focusing on counts of 

resources, users, or usage.  Relative measures, like circulations per title or per 

user, are better at determining impact or quality than absolute measures (e.g. total 

holdings or total circulations).  Qualitative measures refer to measures of quality, 

and generally involve comparison of holdings with what the library should 

provide.  The simplest of these methods is checking holdings against 

bibliographies or lists of titles from a known set of works, such as Choice’s 

Outstanding Academic Titles. More recently, librarians have been attempting to 

compare their holdings with those of libraries at peer institutions.  This is currently 

only possible using the OCLC Collection Evaluation System (CES), which uses 

the WorldCat system as its core database.  WorldCat is the collective holdings of 

over 10,000 libraries worldwide (WorldCat.), and the CES allows librarians to 

compare their libraries’ holdings at the title level with selected individual or 

groups of libraries.  Brief Tests of Collection Strength is a similar list-checking 

method, whereby the list of titles are the most-held titles from a set of libraries 

(Beals & Gilmour, 2007; Twiss, 2001; White, 2008). 
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Table 1 Collection Assessment Methods (adapted from (Johnson, 2009) 

 Resource-Based User-Based 

Quantitative Descriptive statistics of 

holdings, acquisitions, 

expenditures 

 

Descriptive statistics of 

users, usage (circulation and 

e-resource usage) 

Qualitative List-checking, peer 

comparisons, Brief 

Tests of Collection 

Strength 

Interlibrary loan requests, 

evaluation surveys, critical-

incident assessments of 

unmet needs 

 

2.3.   Collection Mapping 

Collection mapping is a particular method of assessment that provides 
the subject librarians with a comprehensive understanding of the 
breadth and depth of the collections. Mary C. Bushing describes 
collection mapping as “a tool that enables libraries to graph collection 
strengths across disciplines and/or subjects”, and which “provides 
statistical information and defines the broad character of a collection” 
(Bushing, 2006).  The method is usually is subject-based, with the 
collections divided by pre-defined subjects, often patterned after the 
organizational structure of the parent institution.  It is characterized as 
being systematic, with the same measures applied to different subjects 
so as to enable comparisons.  The measures are selected based on the 
perception of objectivity and the ability to indicate a measure of quality. 
Collection mapping has been used by school librarians to generate scales 
of collection quality in a school district (Loertscher, 1985), as well as in 
academic libraries worldwide to gain an understanding of their 
collections (Hyödynmaa, Ahlholm-Kannisto, & Nurminen, 2010; Lumande 
& Ojedokun, 2005; Schmidt, 1989). 
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2.4.   Conspectus 

With the gross expansion of collections of academic libraries in the mid-

twentieth century, librarians became aware that such growth was unsustainable, 

regarding the expenditures and the space required.  Librarians became interested 

in developing collaborative collections based on local user needs and the sharing 

of resources.  In the 1970’s, the Research Libraries Group (RLG), a consortium 

of large research-oriented libraries, initiated an assessment of large numbers of 

collections nationwide.  The purpose of their National Shelf List Count project 

was to provide a distribution of holdings of research libraries by subject.  

Collection development librarians within the RLG consortium developed a 

standard method of assessing collections, called the Conspectus, for the ultimate 

purpose of creating a consortial collection development policy.  This would allow 

libraries the flexibility to focus their collections on meeting specific local needs, 

while reducing expenditures and efforts on meeting broader common needs.   

The Conspectus approach involved a qualitative index (from “0” for “out of 

scope” to “5” for “comprehensive collecting”), as well as a detailed list of call 

number ranges representing subjects.  The pilot project for this method was 

assessment of holdings on the broad subject of Asian history of a small set of 

libraries.  The project reached its peak in the 1990’s when it was adopted by 

OCLC, an international consortium of libraries which produces the largest 

collection of holdings records, known as WorldCat.  From this acquisition, OCLC 

developed the Collection Analysis System (since renamed WorldShare Collection 

Evaluation System) in which librarians of subscribing libraries may analyze the 

library’s holdings, as well as compare their holdings against peer libraries, by the 

same subject categories (Wood & Strauch, 1996).   

2.5.   Data management 

Libraries have often been early adopters of office and communication 

technologies, from catalog cards and typewriters (New specialized 

typewriter.1937) and to Hollerith punch cards (Parker, 1936) to programmable 

typewriters (Electronic tape-activated typewriter used for automatic catalog card 

processing.1960) to desktop (Fosdick, 1980), laptops (Hensinger, 1988), and 

tablet computers (Williams, 2003).  This is no less applicable to office software 

applications, including spreadsheet and relational database systems (Beiser, 

1987).  In current library organizations, the Microsoft Office Suite or its Open 

Access alternatives are ubiquitous, while the uptake of spreadsheets (Excel) for 

managing data exceeds that of relational database (Access).  Both software 

applications, however, are used heavily by those who manage and/or analyze data 
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for collection evaluation or assessment purposes (Brown & Stowers, 2013; Harker 

& Klein, 2016).   

Initial applications of desktop database management solutions were largely 

small-time versions of integrated library systems (ILS).  These included inventory 

control, circulation, acquisitions, journal check-in management, and hold 

requests.  Other applications were for essentially business operations, including 

human resources management (e.g. scheduling) and accounting.  Some other 

library-specific applications included management of interlibrary loan requests 

and room reservations (Beiser, 1987; Butler, 1997).   

Microsoft Office software programs are expensive yet still ubiquitous, due to 

extensive licensing to local governments and academic institutions.  Librarians 

who do not have such access, however, were able to build similar applications 

with non-proprietary, or Open Source, solutions, notably MySQL and Google 

Sheets (the equivalent of Excel) (Breeding, 2007; Gardner & Pinfield, 2001; 

Simon, 2015).  At the other end of the proprietary spectrum, some librarians 

developed solutions using the more robust (and expensive) Microsoft SQL Server 

database management system (Greene, 2008; Parrish, Schyndel, & Erdman, 

2009).   

 

3.   Methods 

3.1.   Collections Data Repository 

As with most libraries, data about our collections was limited in scope and 

depth, with most information embedded within the integrated library system (ILS) 

in the form of pre-scripted reports of holdings, expenditures, and circulations.  

Since 2012, this data has grown substantially but rather haphazardly, within silos 

constructed largely of spreadsheet files.  To manage this data more effectively, 

we developed several databases using both MS SQL Server and MS Access.  

Further complicating this picture is the addition of “data dashboards” created 

using Tableau Public.  The result of this haphazard growth was collection of 

unconnected silos of data, as represented by .   
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We could connect these data for selected reports, but this required extensive 

work each time such a report was needed.   Furthermore, we were interested in 

evaluating our subject-specific collections in addition to our collections as a 

whole.  This requires an efficient method of assigning the subsets of data to the 

subject-based collections.  For example, reporting on the holdings of books only 

on American history, or usage of e-resources specific to biological sciences.  

Towards that end, we are currently working to organize our data silos into a 

cohesive Collections Data Repository of interconnected data stores organized 

around the Collection Map.  

 

3.2.   Collection Map 

 Our current data model centers on our Collection Map, which is based 

largely on the Conspectus subject taxonomy described earlier. These subjects 

were defined as comprehensive, non-overlapping ranges of Library of Congress 

classification numbers.  Examples of the ranges include: Ecology (QH540-549); 

Management. Industrial Management (HB28-70); and Anthropology, General 

Fig. 1. Independent silos of collections data 



10  

(GN0-298) (Bushing, 2006).  Some libraries have effectively “mapped” call 

number ranges to subject areas for the purposes of describing their collection 

(Hiebert, 2009; Hyödynmaa et al., 2010; Lumande & Ojedokun, 2005).  These 

mappings, however, are usually very broad and mutually-exclusive.  For example, 

all of QH is mapped to “Biology” only, and all of HB is mapped to “Business” 

only.  This does not allow for describing very specific subjects, like “Ecology”, 

or interdisciplinary subjects, like “Environmental Sciences”.  Furthermore, it 

limits the scope of subject-based collections to only the most core subjects. We 

used a relational database model to allow our collections to include the specific 

subjects, and only those subjects, relevant to the degree programs (see Figure 2).   

  

  

Fig, 2. Collection Map database diagram 
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3.3.   The Collection Map Database  

3.3.1.   Database Structure 

The Collection Map is a relational database linking a set of subject-based 

collections with Conspectus subjects, which are defined ranges of Library of 

Congress classification (LCC) numbers.  Because it is relational, any one 

Conspectus subject may be assigned to one, more than one, or no collection.  The 

relationships are neither comprehensive (some Conspectus subjects are not 

assigned to any collection), nor mutually-exclusive (some Conspectus subjects 

may be assigned to multiple collections).  The core of this database is represented 

by Figure 2. 

 

3.3.2.   Data Processing 

The simplest form of this system is a Transact-SQL program that assigns the 

most appropriate Conspectus subject to an item based on the LC call number.  

Once all items are assigned this Conspectus subject, then queries may be 

generated to produce lists or summaries of holdings based on the association of 

the Conspectus subject to the subject-based collections.  

More complex solutions include linking the Collection Map tables in other 

SQL Server databases.  This enables the direct association of the data with the 

collections.  In addition, other classification systems besides the LCC may be 

similarly mapped to collections.  For example, the Journal Citation Reports (JCR) 

provides bibliometric indicators for journals.  We can compare our holdings 

against these listings as a qualitative method of collection evaluation.  The JCR 

categorizes journals using their own subject lists.  We assigned to the subject-

based collections, which enables us to produce similar queries and reports. 

 

3.3.3.   Connections to Outputs 

These queries may be used to produce manually-created reports, such as for 

the accreditation reviews or comprehensive collection evaluations for making 

collection development decisions.  Furthermore, other systems, like Tableau 

Public, may connect to these queries and use the data for automatically generating 

charts, tables, or other visualizations.   
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4.   Applications 

With the Collection Map forming the center of our Collections Data 

Repository, data related to any item with a Library of Congress Classification 

(LCC) number can be summarized by subject-based collections.  Of course, not 

all items in our collection have such identifiers.  For example, a common method 

of assessment is checking holdings against an authoritative list of titles, like the 

Journal Citation Reports.  Ideally, we would provide access to the highest rated 

journals.  The JCR, however, does not include LCC numbers with the lists of 

journal titles.  It does however, categorize the journals by subject, and these 

subjects may themselves be mapped to one or more (or none) collections.   

The Collection Map, therefore, serves as the hub of the Collections Data 

Repository (see Figure 2).  We are able to collect data on user Needs, Access to 

information, Quality of information provided, and Usage of the resources at the 

subject-based collection level (see Figure 3).  Currently, our repository is rather 

crudely organized, with several data sets regularly updated in a robust, Microsoft 

SQL Server environment, and others being collected as needed using whatever 

tools are available.  Plans are underway to fully integrate all the necessary data 

sources into a complete and secure data warehouse that can be tapped to generate 

routine and ad hoc reports.  The primary reporting mechanism will be visual 

interface, through which data may be combined, summarized and displayed using 

the most appropriate charts and graphs.  Currently, we have been using Tableau 

Public to generate “dashboards” and “stories” to compare aspects of the subject-

based collections, including holdings (Access), interlibrary loan requests (both a 

representation of Access and Need), and circulations of materials (Usage), against 

enrollment (Need).   
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5.   Future Plans 

Plans for the future include more automated connections with both internal 

and external data sources.  The UNT Data, Analytics and Institutional Research 

department, for example, is generating a university-wide data warehouse.  This 

would include up-to-date enrollment and learning outcomes data.  Internal data 

sources to be automated would include search logs of the local search systems 

(the UNT Libraries’ Web site, the library catalog, and the Discovery service), 

summary data values of holdings and circulation, and usage of electronic 

resources (online books, databases, and journals).  A more complete database 

diagram appears as Figure 4. 

Fig. 3. Conceptual Model of the Collections Data Repository 
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