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Introduction

The purpose of this assignment was to gain experience in three aspects of information retrieval (IR): designing controlled vocabularies; searching a database using natural language and controlled vocabularies; and evaluating a database schema in terms of usability and search effectiveness. Each team was provided with a set of 12 IR articles and asked to select a user model, design a database, determine the aboutness of each article, design precoordinate and postcoordinate controlled vocabularies, populate the database, write a user guide, and test the database. The user model identified by the Green Team is a group of IR course instructors, who will use the database to select articles on course topics for weekly student reading assignments. In this report, we will present our database structure, user guide, test methods, and results. We will discuss the results and comment on how the database might be improved in the future.

Part A: Database Schema

Textbase Structure

Textbase Information

Textbase: C:\Documents and Settings\HP_Administrator\Desktop\MELISSA'S DATABASE\Assignment 2 Database

Created: 3/7/2010 3:58:52 PM

Modified: 4/7/2010 12:41:33 AM

Field Summary:

 1. DocNo: Automatic Number(next avail=13, increm=1), Term

  2. Author: Text, Term & Word

  3. Title: Text, Word

  4. JnlCite: Text, Term & Word

  5. Abstract: Text, Word

  6. Postco: Text, Term

      Validation: valid-list

  7. Preco: Text, Term

      Validation: valid-list

  8. Article Date: Date(strict), Term

Log file enabled, showing 'DocNo'

Leading articles: a an the 

Stop words: a an and by for from in of the to 

XML Match Fields 1. DocNo 

Textbase Defaults:

Default indexing mode: SHARED IMMEDIATE

Default sort order: <none>

Textbase passwords:

Master password = ''

0 Access passwords:

No Silent password

Term index for field 'Postco', textbase 'Assignment 2 Database', 4/9/2010 10:45:37 PM:

1       Boolean Logic

3       Browsing Techniques

3       Catalog Design

1       Colinked Descriptors

3       Controlled Vocabularies

2       Data Content Standards

1       Data Interoperability Methods

3       Data Management

3       Database Design

3       Digital Information

1       Document Preservation

6       Experimental Studies

5       Indexing Methods

8       Information Retrieval Methods

5       Information Science History

1       Information Science Professional Training

3       Information Science Theory

5       Information Seeking Behaviors

5       Information Storage Methods

1       Medical Record Data Management

1       Natural Language Search Techniques

3       Precision and Recall Metrics

1       Reiterative Search Techniques

2       Search Interface Design

6       Search Methods

5       Search Result Relevance Studies

2       Subject Access

1       Systems Evaluation

3       Thesaurus Design

1       Trial and Error Search Techniques

Total number of keys: 30

Records:

DocNo 1

Author Bates, M. J.

Title The design of browsing and berrypicking

      techniques for the online search interface.

JnlCite Online Review, 13(5), 407-424.

Abstract 

First, a new model of searching in online and other information systems, called "berrypicking", is discussed. This model, it is argued, is much closer to the real behavior of information searchers than the traditional model of information retrieval is, and , consequently, will guide our thinking better in the design of effective interfaces. Second, the research literature of manual information seeking behavior is drawn on for suggestions of capabilities that users might like to have in online systems. Third, based on the new model and research on information seeking, suggestions are made for how new search capabilities could be incorporated into the design of search interfaces. Particular attention is given to the nature and types of browsing that can be facilitated.

Postco 
      Browsing Techniques

      Information Retrieval Methods

      Search Interface Design

      Information Seeking Behaviors

      Search Methods

      Reiterative Search Techniques

Preco 
      Information Retrieval -- Search Interface Design

      Information Retrieval -- Search Methods      
      Information Science -- Information Seeking Behaviors

      Information Retrieval -- Search Methods -- Browsing Techniques

      Information Retrieval -- Search Methods -- Reiterative Techniques

      Information Science -- Data Management --Database Design

Article Date (1989)

DocNo 2

Author Swanson, D. R.

Title Historical note: Information retrieval and

      the future of an illusion.

JnlCite Journal of the American Society for

        Information Science, 39(2), 92 -98.

Abstract 

This article gives some historical background about the development of information retrieval, specifically regarding the concept of relevance, recall, and precision.  It goes on to detail recent research that shows how text-searching retrieval effectiveness diminishes in proportion to the size of the database.  A discussion of information retrieval as a broader process of information exploration, correlation, and synthesis then follows.  The conclusion is that it is impossible to make machines do completely humanlike things; human interaction with information is an integral part of information retrieval.

Postco 
Experimental Studies

Information Science History

Indexing Methods

Precision and Recall Metrics

Search Result Relevance Studies

Search Methods

Subject Access

Systems Evaluation

Information Retrieval Methods

Preco 
Information Retrieval -- Experimental Studies

Information Retrieval -- Indexing Methods

Information Retrieval -- Subject Access

Information Retrieval -- Precision and Recall Metrics

Information Retrieval -- Search Result ---Relevance Studies

Information Retrieval -- Systems Evaluation

Information Science -- History

Article Date (1988, March)

DocNo 3

Author Rothenberg, J.

Title Ensuring the longevity of digital documents.

JnlCite 1999 rev. of original from Scientific

        American, 272(1), 42-47.

Abstract 

Digital documents are replacing paper in the most dramatic record-keeping revolution since the invention of printing. Is the current generation of these documents doomed to be lost forever?  This article details the dangers of relying on digital documents, the ways in which digital documents can become unreadable due to obsolete formatting and systems, and also discusses ways in which these can be salvaged and converted into more up-to-date formats. 

Postco 
Database Design

Data Content Standards

Document Preservation

Digital Information

Information Storage Methods

Data Management

Preco 
      Information Science -- Data Management --Database Design

      Information Science -- Data Management -- Document Preservation

      Information Science -- Data Management -- Data Content Standards

      Information Science -- Data Management -- Storage Methods

      Information Science -- Digital Information -- Format Standardization

Article Date (1995, January)

DocNo 4

Author Elings, M. and Waibel, G.

Title Metadata for all: Descriptive standards and

      metadata sharing across libraries, archives,

      and museums.

JnlCite FirstMonday, 12. Retrieved August 1, 2007, from        www.firstmonday.org/issues/issue12_3/elings/index.html

Abstract 

Integrating digital content from libraries, archives and museums represents a persistent challenge. While the history of standards development is rife with examples of crosscommunity experimentation, in the end, libraries, archives and museums have developed parallel descriptive strategies for cataloguing the materials in their custody. Applying in particular data content standards by material type, and not by community affiliation, could lead to greater data interoperability within the cultural heritage community. In making this argument, the article demystifies metadata by defining and categorizing types of standards, provides a brief historical overview of the rise of descriptive standards in museums, libraries and archives, and considers the current tensions and ambitions in making descriptive practice more economic.

Postco 
     Catalog Design

      Information Storage Methods

      Controlled Vocabularies

      Data Content Standards

      Digital Information

      Information Retrieval Methods

      Information Storage Methods

      Data Management

      Data Interoperability Methods

Preco 
      Information Retrieval -- Catalog Design

      Information Retrieval – Controlled Vocabularies -- Thesaurus Design

      Information Science -- Data Interoperability Methods

      Information Science -- Data Management

      Information Science -- Data Management -- Data Content Standards

      Information Science -- Data Management --Database Design

Article Date (2007)

DocNo 5

Author Bates, M. J.

Title The invisible substrate of information science.

JnlCite Journal of the American Society for

        Information Science, 50, 1043-1050.

Abstract 

The explicit, above-the-water-line paradigm of information           science is well known and widely discussed. Every disciplinary      paradigm, however, contains elements that are less conscious and explicit in the thinking of its practitioners. The purpose of this article is to elucidate key elements of the below-the-water-line portion of the information science paradigm. Particular emphasis is given to information science’s role as a meta-science—conducting research and developing theory around the documentary products of other disciplines and activities. The mental activities of the professional practice of the field are seen to center around representation and organization of information rather than knowing information. It is argued that such representation engages fundamentally different talents and skills from those required in other professions and intellectual disciplines. Methodological approaches and values of information science are also considered.

Postco 
       Experimental Studies

       Information Science History

       Indexing Methods

       Information Science Theory

       Information Science Professional Training

Preco 
      Information Science -- History

      Information Science -- Professional Training

      Information Retrieval -- Experimental Studies

      Information Retrieval -- Indexing Methods

      Information Science -- Theory

Article Date (1999)

DocNo 6

Author Haas, S. & Travers, D.

Title Issues in the development of a thesaurus for

      patients' chief complaints in the emergency

      department.

JnlCite 67th Proceedings of the ASIS&T annual

        meeting, 41, 411-417.

Abstract 

When a patient visits the Emergency Department (ED), the reason the patient is seeking care is recorded as the Chief Complaint (CC). Beyond its role in the patient’s care, there is interest in the CC for secondary uses. Clinicians and epidemiologists can use CC for research. ED clinicians and administrators incorporate CC data into quality monitoring and improvement efforts. Public health officials can use it as data for health surveillance. But there is no controlled vocabulary for recording CC, or standard for a CC component in the patient record. Travers (2003) completed a crucial first step toward the creation of a thesaurus for CC by analyzing a corpus of CCs to determine the nature of the language used by triage nurses, and the concepts that were expressed. Her analysis also illuminated many issues concerning the content and structure of a CC thesaurus that must be discussed before the thesaurus can be developed. Using Cimino’s 1998 article, “Desiderata for Controlled Medical Vocabularies in the Twenty-First Century”, as a framework, we discuss these issues and the resulting decisions that the thesaurus development team, along with other stakeholders, will encounter.

Postco 
       Catalog Design

       Controlled Vocabularies

       Database Design

       Experimental Studies

       Information Science History

       Information Retrieval Methods

       Information Science Theory

       Information Storage Methods

       Data Management

       Medical Record Data Management

       Thesaurus Design

Preco 
      Information Retrieval -- Catalog Design

      Information Retrieval – Controlled Vocabularies

      Information Retrieval – Controlled Vocabularies -- Thesaurus Design

      Information Science -- Data Management

      Information Science -- Data Management -- Medical Record Management

      Information Retrieval -- Experimental Studies

      Information Science -- Theory

Article Date (2004)

DocNo 7

Author Maron, M. & Blair, D.

Title An evaluation of retrieval effectiveness for

      a full-text document-retrieval system.

JnlCite Communications of the ACM, 28(3), 289-299.

Abstract 

An evaluation of a large, operational full-text document-retrieval system (containing roughly 350,000 pages of text) shows the system to be reentering less than 20 percent of the documents relevant to a particular search. The findings are discussed in terms of the theory- and practice of full-text document retrieval.

Postco 
       Natural Language Search Techniques

       Precision and Recall Metrics

       Search Result Relevance Studies

       Search Methods

       Information Seeking Behaviors

Preco 
      Information Retrieval -- Experimental Studies

      Information Retrieval -- Indexing Methods

      Information Science -- Information Seeking Behaviors

      Information Retrieval -- Precision and Recall Metrics

      Information Retrieval -- Search Methods

      Information Retrieval -- Search Methods --Natural Language Techniques

Article Date (1985, March)

DocNo 8

Author Smith, E.

Title On the shoulder of giants : From Boole to

      Shannon to Taube: The origins and development

      of computerized information from the mid-19th

      century to the present.

JnlCite Information Technology and Libraries, 12, no.

        2, 217-226.

Abstract 

This article describes the evolvement of computerized information storage and retrieval, from its beginnings in the theoretical works on logic by George Boole in the mid-nineteenth century, to the application of Boole's logic to switching circuits by Claude Shannon in the late 1930s, and the development of coordinate indexing by Mortimer Taube in the late 194Os and early 1950s. Thus, electronic storage and retrieval of information, as we know it today, was the result of two major achievements: the advancement of computer technology initiated to a large extent by the work of Shannon, and the development of coordinate indexing and retrieval by the work of Taube Both these achievements are based on and are the application of the theoretical works of George Boole.

Postco 
       Boolean Logic

       Digital Information

       Information Science History

       Indexing Methods

       Information Retrieval Methods

       Information Science Theory

       Information Storage Methods

Preco 
      Information Retrieval -- Boolean Logic

      Information Retrieval -- Search Methods

      Information Science -- Data Management -- Storage Methods

      Information Science -- History

      Information Science -- Theory

Article Date (1993, June)

DocNo 9

Author Bodoff, D.

Title Relevance for browsing, relevance for

      searching.

JnlCite Journal of the American Society for

        Information Science and Technology, 57, 69-86.

Abstract 

The concept of relevance has received a great deal of theoretical attention. Separately, the relationship between focused search and browsing has also received extensive theoretical attention. This article aims to integrate these two literatures with a model and an empirical study that relate relevance in focused searching to relevance in browsing. Some factors affect both kinds of relevance in the same direction; others affect them in different ways. In our empirical study, we find that the latter factors dominate, so that there is actually a negative correlation between the probability of a document’s relevance to a browsing user and its probability of relevance to a focused searcher.

Postco 
Browsing Techniques
Information Retrieval Methods

       Search Result Relevance Studies

       Search Methods

       Information Seeking Behaviors

Preco 
      Information Retrieval -- Experimental Studies

      Information Retrieval -- Search Methods

      Information Science -- Information Seeking Behaviors

      Information Retrieval -- Search Methods --Browsing Techniques

      Information Retrieval -- Search Result-- Relevance Studies

Article Date (2006)

DocNo 10

Author Harter, S. & Cheng, Y.

Title Colinked descriptors: Improving vocabulary

      selection for end-user searching.

JnlCite Journal of the American Society of

        Information Science, 47(4), 311-325.

Abstract 

This article introduces a new concept and technique for information retrieval called colinked descriptors. Borrowed from an analogous idea in bibliometrics-cocited references colinked descriptors provide a theory and method for identifying search terms that, by hypothesis, will be superior to those entered initially by a searcher. The theory suggests a means of moving automatically from two or more initial search terms, to other terms that should be superior in retrieval performance to the two original terms. A research prolect designed to test this colinked descriptor hypothesis is reported. The results suggest that the ap proach is effective, although methodological problems in testing the idea are reported. Algorithms to generate Co- linked descriptors can be incorporated easily into system interfaces, front-end or pre-search systems, or help soft ware, in any database that employs a thesaurus. The potential use of colinked descriptors is a strong argument for building richer and more complex thesauri that reflect as many legitimate links among descriptors as possible.

Postco 
       Colinked Descriptors

       Controlled Vocabularies

       Experimental Studies

       Information Retrieval Methods

       Search Result Relevance Studies

       Thesaurus Design

Preco 
      Information Retrieval – Controlled Vocabularies

      Information Retrieval – Controlled Vocabularies -- Thesaurus Design

      Information Retrieval -- Experimental Studies

      Information Retrieval -- Search Methods

      Information Retrieval -- Search Result---Relevance Studies

Article Date (1996, April)

DocNo 11

Author Bates, M. J.

Title Subject access in online catalogs: A design model.

JnlCite Journal of the American Society for

        Information Science, 37(6), 357- 375.

Abstract 

A model based on strikingly different philosophical assumptions from those currently popular is proposed for the design of online subject catalog access. Three design principles are presented and discussed: uncertainty (subject indexing is indeterminate and probabilistic beyond a certain point), variety (by Ashby's law of requisite variety, variety of searcher query must equal variety of document indexing), and complexity (the search process, particularly during the entry and orientation phases, is subtler and more complex, on several grounds, than current models assume). Design features presented are an access phase, including entry and orientation, a hunting phase, and a selection phase. An end-user thesaurus and a front-end system mind are presented as examples of online catalog system components to improve searcher success during entry and orientation. The proposed model is "wrapped around" existing Library of Congress subject-heading indexing in such a way as to enhance access greatly without requiring reindexing. It is argued that both for cost reasons and in principle this is a superior approach to other design philosophies.

Postco 
      Browsing Techniques

      Catalog Design

       Database Design

       Experimental Studies

       Indexing Methods

       Information Storage Methods

       Search Methods

       Subject Access

       Thesaurus Design

       Search Interface Design

       Information Seeking Behaviors

Preco 
      Information Retrieval -- Catalog Design

      Information Retrieval -- Indexing Methods

      Information Science -- Information Seeking Behaviors

      Information Retrieval -- Search Interface Design

      Information Retrieval -- Search Methods

      Information Retrieval -- Search Methods -- Browsing Techniques

      Information Retrieval -- Search Methods -- Trial and Error Techniques

      Information Retrieval -- Subject Access

Article Date (1986, November)

DocNo 12

Author  Swanson, D. R.

Title Information retrieval as a trial-and-error process.

JnlCite Library Quarterly, 47(2), 128-148.

Abstract 

Recognition of the essential role of trial and error in access to scientific literature may point the way toward improved information services and may illuminate inconsistencies that have beset many retrieval experiments. This paper examines three important and well-known information retrieval experiments, with a focus on certain internal inconsistencies and on the high variability of search results. In these experiments, retrieval systems are evaluated in terms of their ability to select relevant documents and reject those that are irrelevant. It is suggested that this criterion is inadequate, because of ambiguities inherent in the concept of relevance and that closer attention to trial-and-error processes may be helpful in developing better criteria. Specific examples of how one might improve document retrieval, library use, and citation indexing are offered.

Postco 
       Experimental Studies

       Information Science History

       Indexing Methods

       Information Retrieval Methods

       Precision and Recall Metrics

       Search Result Relevance Studies

       Search Methods

       Trial and Error Search Techniques

       Information Seeking Behaviors

Preco 
      Information Retrieval -- Experimental Studies

      Information Retrieval -- Indexing Methods

      Information Science -- Information Seeking Behaviors

      Information Retrieval -- Search Methods

      Information Retrieval -- Search Methods -- Trial and Error Techniques

      Information Retrieval -- Search Result--- Relevance Studies

Article Date (1977)

Part B: User Guide

This database will assist university information retrieval course instructors in selecting appropriate articles for student reading assignments. The database contains precoordinate (Preco) and postcoordinate (Postco) controlled vocabulary lists describing the aboutness of the articles included. These descriptor lists include information retrieval concepts such as searching, relevance, history, and experiments, which can be used to retrieve articles by topic. Each term represents a single concept or subject included in the database. Users may use natural language to search the Title and Abstract fields. 

Searching for Articles

1. Consider the topic for the assignment then describe it in natural language using your own words. Focus on the major concepts and narrow down your choice of terms to those that most clearly relate to each concept. 

2. Choose which field or fields you would like to search and add appropriate descriptors to your search query.

3. If you wish to search the title or abstract, you will need to type your own words into the search query box (one word or as many as you wish). By default, they will be linked with the Boolean operator AND. If you want a different operator, click on the button to the left of the query box to toggle it between AND, OR, and NOT. 

4. If you wish to search the precoordinate or postcoordinate fields (see below), you must select the terms in these controlled vocabularies (validation lists) that most clearly match your topic of interest. 

5. To browse a validation list, put your cursor in the Preco or Postco query box, right-click, and select “Browse Options.” In the Browse window, highlight a term you want and click the Paste button. For Preco, just select one term. For Postco, you can select multiple terms, if you wish, and use the Boolean operators as described above. When you have finished picking terms, click Close.

The database contains eight fields: DocNo (a unique record number), Author, Title, JnlCite (the journal citation), Abstract, Preco (a precoordinated controlled vocabulary field),  Postco (a postcoordinated controlled vocabulary field), and Article Date. The function and format of each descriptive field is as follows:

Author – The names of the authors of the journal articles are listed. Names are entered using the last name followed by the first initial. Only the author name listed first in the reference will return the matching record.

Title – This field lists the full title of a journal article (e.g., “History of Information Systems”). This field may be searched using any keyword or term selected by the user. Multiple terms can be combined in a Boolean search using AND, OR, and NOT.

JnlCite – The full title of the journal is listed, followed by volume, issue (if applicable), and pages (e.g., "Library Quarterly, 47(2), 128-148").

Abstract – The abstract provides a brief description of each article and may be searched using any keyword or term selected by the user. Multiple terms can be combined in a Boolean search, using AND, OR, and NOT.

Postco – Postcoordinate terms that represent the aboutness of an article are assigned to each article. These terms represent single subjects. Select terms from the list that best match the specificity of the intended search. Multiple terms can be combined in a Boolean search, using AND, OR, and NOT.

Preco – Precoordinate terms that represent the aboutness of an article are assigned to each article. These terms consist of subject headings and subdivisions in hierarchical order from heading of broadest interest to subdivision of narrowest interest. Select terms from the list that best match the specificity of the intended search. 

Article Date – The year and month (if applicable) of publication are listed, with the year in numerals followed by the month in title case without abbreviation (e.g., “1987, March”).

Tips:

The fields are not case sensitive. Entering the term “database design” will only return records containing the phrase “database design” and not those containing “database” or “design.” You can limit a search by using AND, OR, and NOT or by adding additional fields. Searching for a keyword in the Title field at the same time as using a precoordinate term to search in the Preco field will further limit your search. 
The most effective method for locating articles by subject is to use one of the two controlled vocabulary fields. Searching the Abstract or Title fields for articles using keywords will only retrieve articles that contain those exact keywords in the abstract or title, respectively, whereas using a descriptor will locate articles about that subject even if the articles do not contain the exact words used in the descriptor list. 

The two controlled vocabulary fields are comprised of lists of precoordinate and postcoordinate terms. Each term or string of terms represents a single concept or subject heading. The precoordinate terms are created as a string of terms representing one concept and cannot be adjusted or changed. Postcoordinate terms are descriptors comprised of a single term representing a single concept. They can be combined to narrow or broaden a search.

Part C: Subject Access Evaluation

Criteria 

To evaluate subject access in our A2 database, the Green Team selected three established measurements of relevancy: recall, precision, and fallout. Soergel (1994) defines recall as the fraction of all relevant documents in a database that are retrieved in a search, precision as the fraction of all retrieved items that are relevant, and fallout as the fraction of all irrelevant items in the database that are incorrectly retrieved (p. 590). According to Su (1994), recall and precision are well-known and commonly used measures of effectiveness, but precision is not considered by users to be a good indicator of the success of a search (p.11). Soergel considers fallout to be a better measure than precision for evaluating retrieval performance, and both Mooers and Robertson used fallout in their retrieval testing (as cited in Soergel, 1994). Our team considered testing user satisfaction, which is an important measure of a well-designed information retrieval (IR) system. However, user satisfaction is a complex factor to evaluate, and results can be misleading (Hildreth, 2001). In addition, the testing for this assignment would not be conducted by the actual user group for which the database is designed. Taking these factors into account, we chose not to include a quantitative measurement of user satisfaction, but instead collected comments from our test searchers reflecting on their search experiences and suggesting how we might improve our controlled vocabularies

Methods

To test our database schema, we evaluated four access points: two natural language fields (title and abstract) and two controlled vocabulary fields (precoordinate and postcoordinate). First, we needed to define a set of specific search scenarios that could be applied to each access point in order to calculate values for recall, precision, and fallout. We also needed to determine which of the twelve documents in our database were relevant to each search. Two members of our team collaborated to design the specific tests, determine the relevancy of the articles to each search, and analyze the results. Three different members of our team (the “searchers”) performed the tests and submitted the results and comments to the design subgroup for analysis.

Following the worksheets in Hildreth (2001) as a guide, we designed three search scenarios that we thought would be of interest to the IR instructors in our user model, covering a range of subject specificity from general to very specific. The three searchers were asked to work independently without consulting the actual articles or database records. Each searcher was provided with a worksheet (see Appendix) that instructed him or her to separately search the title, abstract, precoordinate, and postcoordinate fields for: (a) articles that discuss information searching methods; (b) articles that discuss the use of recall and precision for measuring search retrieval performance; (c) an article in which the authors evaluate a natural language information retrieval system. For the natural language searches, the searcher was instructed to construct queries using his or her own words combined with Boolean operators (AND, OR, or NOT) to search the title and abstract fields.  For the precoordinate and postcoordinate field searches, the searcher was instructed to construct queries using terms he or she selected from the appropriate controlled vocabulary list; in the postcoordinate search, the searcher was permitted to use Boolean operators to combine terms. The searcher was allowed to use reiterative searching and was given unlimited time to try a variety of search query formulations until he or she determined a satisfactory search query (the “final query”). At this time, the searcher was asked to record information about the search (the “final search”) that used the final query. On the worksheet, the searcher was provided space beneath each search scenario to record what the final query was, the number of iterations it took to arrive at the final query, and the specific record numbers returned in the final search. At the bottom of the worksheet, the searcher was asked to record observations on his or her experience searching the database, including problems encountered and recommendations for improving the controlled vocabularies.

After the data collection phase was completed, the design subgroup calculated recall, precision, and fallout for each combination of scenario, field, and searcher, according to the following formulas:

Recall        =                 Number of relevant documents retrieved
            

                                 Number of relevant documents in the database 

Precision   =                  Number of relevant documents retrieved

                                         Total number of documents retrieved

Fallout       =                Number of irrelevant documents retrieved

                                 Number of irrelevant documents in the database

Means and standard deviations were then calculated for each combination of scenario and field across the three searchers’ results. We also evaluated the iteration numbers as an indication of time and difficulty to achieve a satisfactory search result. Finally, we reviewed the searcher comments to identify strengths and weaknesses of the current schema and ways in which it might be improved.

Results

The design plan yielded 36 data sets for analysis (3 search questions x 4 fields x 3 searchers). In the analysis phase, the design subgroup compared the search results to their lists of relevant articles and calculated recall, precision, and fallout, and calculated mean values and standard deviations for these values plus the number of iterations. Final search queries are shown in Table 1. Mean values for the quantitative metrics are presented in Table 2 and displayed graphically in Figures 1-4. The user comments are summarized in Table 3.

Table 1

Final search queries

	Scenario
	Field
	Searcher 1
	Searcher 2
	Searcher 3

	a
	Title
	Searching
	search*
	Information

	
	Abstract
	Information retrieval
	Search*
	Searching

	
	Preco
	Information retrieval -- Search methods
	Information Retrieval -- Search Methods -- Browsing Techniques AND Information Retrieval -- Search Methods -- Natural Language Techniques AND Information Retrieval -- Search Methods -- Reiterative Techniques AND Information Retrieval -- Search Methods -- Trial and Error Techniques AND Information Retrieval -- Search Result Relevance Studies AND Information Science -- Information Seeking Behaviors
	Information retrieval -- Search methods

	
	Postco
	Search methods AND Information seeking behaviors
	Browsing Techniques AND Information Retrieval Methods AND Information Seeking Behaviors AND Natural Language Search Techniques AND Reiterative Search Techniques AND Search Methods AND Search Result Relevance Studies AND Trial and Error Search Techniques
	Information seeking behaviors AND Search methods

	b
	Title
	Retrieval
	Relevance
	Information

	
	Abstract
	Relevance
	Relevance
	Retrieval

	
	Preco
	Information retrieval -- Precision and recall metrics AND Information retrieval -- Search results -- Relevance studies
	Information Retrieval -- Precision and Recall Metrics AND Information Retrieval -- Search Result Relevance Studies
	Information retrieval -- Precision and recall metrics

	
	Postco
	Search result performance studies AND Precision and recall
	Precision and Recall Metrics  AND Search Result Relevance Studies
	Precision and Recall metrics

	c
	Title
	Retrieval system
	System evaluation
	Retrieval

	
	Abstract
	Evaluation
	System evaluation
	Retrieval

	
	Preco
	Information Retrieval -- Search Methods -- Natural Language Techniques
	Information Retrieval -- Search Methods -- Natural Language Techniques
	Information retrieval -- Search methods -- Natural language techniques

	
	Postco
	Natural language search techniques
	Natural Language Search Techniques
	Natural Language Search Techniques


Table 2

Summary of quantitative assessment results (mean values)

	Scenario
	Field
	Iterations
	Recall
	Precision
	Fallout

	a
	Title
	4.0
	29%
	89%
	8%

	
	Abstract
	3.7
	58%
	100%
	0%

	
	Preco
	2.7
	92%
	93%
	17%

	
	Postco
	2.3
	83%
	100%
	0%

	b
	Title
	5.3
	56%
	50%
	11%

	
	Abstract
	3.7
	78%
	61%
	19%

	
	Preco
	1.7
	89%
	73%
	15%

	
	Postco
	1.7
	100%
	73%
	15%

	c
	Title
	5.0
	67%
	67%
	6%

	
	Abstract
	4.0
	67%
	58%
	15%

	
	Preco
	1.7
	100%
	100%
	0%

	
	Postco
	1.0
	100%
	100%
	0%


Figure 1

Mean recall values for the final searches (vertical bar indicates standard deviation)
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Figure 2

Mean precision values for the final searches (vertical bar indicates standard deviation)
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Figure 3

Mean fallout values for the final searches (vertical bar indicates standard deviation)
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Figure 4

Mean number of iterations to reach the final search (vertical bar indicates standard deviation)
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Table 3

Representative user comments on the testing worksheet
	Question
	Searcher
	Comment

	1. What things worked well for you? What did you like about this experience?
	1
	“I found the precoordinate and postcoordinate fields to be well designed …. The postcoordinate terms worked extremely well.”

	
	2
	“Using the controlled vocabulary… allowed me to retrieve the correct terms … my search was easier.”

	
	3
	“The validation lists worked very well …. I did not have to think about finding the proper search terms.”

	2. What difficulties did you have? What did you dislike about this experience?
	1
	“The most difficult aspect of testing these scenarios was searching using the Title and Abstract field. At times finding even one relevant article took a significant amount of time. Unless I used an overly broad term … I wasn't able to retrieve any results.”

	
	2
	“I had a lot of difficulty trying to think of the appropriate terms that would return the relevant documents when using natural language searching.”

	
	3
	Using natural language to search in the Title and Abstract fields was simple… however it was both more labor and time intensive. I also had difficulties searching with the use of Boolean operators.”

	3. How would you suggest improving the Preco controlled vocabulary?
	1
	“The only apparent design weakness seems to be in their specificity. If I were searching for a more general article on information retrieval, these terms might retrieve results that were too narrow.”

	
	2
	“If I retrieved all the relevant documents, then our preco terms do not need improvement. If I missed some documents, then we need to add more ‘concepts’ from the articles.”

	
	3
	“One may not be able to locate more general articles on information retrieval using one preco term. The user will likely have to combine several strings to find the desired articles.”

	4. How would you suggest improving the Postco controlled vocabulary?
	1
	“A few more terms addressing broader concepts would benefit the overall searching capabilities.”

	
	2
	“Should we include preco and postco terms for the titles and abstracts, as well?”

	
	3
	“It may be useful to include some broader terms to assist the user in locating more general articles about retrieval.”

	5. Any other comments?
	1
	“I was confused by the instruction ‘Find all articles in the database that discuss....’ I wasn't sure how I was supposed to know if I had found all of the articles or not.”

	
	2
	“Searching by natural language appeared to be much more difficult.”

	
	3
	“… how [could I] know that I had [found all the articles], from the perspective of an end-user.”


Discussion

The Green Team evaluated its database design using three search scenarios to assess retrieval for: (a) a broad topic; (b) a narrower topic; and (c) a specific article. Scenario (c) was also designed to compare the abilities of natural language and controlled vocabulary search methods to obtain a desired article when the wording of a search question doesn’t match the terminology in the title and abstract. The summary of final search queries (Table 1) illustrates the fact that different people design their searches in different ways. This was particularly true with the natural language searches. One example is the title search for scenario (b), for which the searchers each selected a different term. For the controlled vocabulary searches, the searchers tended to select the same Preco and Postco terms, but in some cases they differed in how many terms they selected and how they assembled them into a search query.

The results of the quantitative assessments (Table 2) show that design of the controlled vocabularies aggregated and discriminated well and outperformed the natural language searches. The Preco and Postco results were very similar. Mean recall values ranged from 83-100% for searches in the Preco and Postco fields, in contrast to only 29-67% for natural language searches in the Title and Abstract fields (Figure 1). Precision was higher in the controlled vocabulary searches compared with the natural language searches for scenarios (b) and (c), but similar across all searches in scenario (a) (Figure 2). In the two natural language fields, recall and precision both tended to be higher for Abstract searches compared to the Title searches. Precision varied across the different search scenarios, reflecting the difficulty the searchers had with selecting terms of sufficient specificity. For scenarios (a) and (b), which asked for all articles relevant to the question, all three searchers tended to select broad terms to maximize the number of articles returned. These results are consistent with the conclusion of Su (1994) that “users appear to be more concerned with absolute recall than with precision” (p. 207). Mean fallout values were low for all searches, ranging from 0-20% retrieval of irrelevant documents (Figure 3). Fallout was highest and precision was lowest for scenario (b), which appeared to present the greatest conflict between selecting specific terms and getting an acceptable number of records returned. 

Scenario (c) was designed to highlight the difficulties of natural language searching, with the terminology of the scenario differing from the terminology used in the title and abstract. As expected, the controlled vocabulary searches for scenario (c) were highly successful as measured by both recall and precision, but the natural language searches discriminated poorly with much lower recall and precision values and greater variability across the different searchers.
All of the searchers were very positive about our database schema. The natural language searching was the most difficult and time-consuming aspect of the testing experience.  This response is supported by the iteration data (Figure 1), which show that it took many more attempts to reach a final search query for the Title and Abstract fields, with the Title field requiring the highest number of iterations. The searchers agreed that the controlled vocabularies were well-designed and easy to use. Including a controlled vocabulary search field in this database schema appears to be worth the time and effort to design it. The searchers also noted that the terms in our controlled vocabularies are very specific, which made it difficult to conduct a search on a general topic. Adding some broader terms to the Preco and Postco controlled vocabularies would therefore improve the database design for our user group. 
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Appendix: Worksheet for the Green Team Database Testing

Welcome to the Part C test phase of LIBR 202 Assignment 2! Please make sure you have a copy of the Green Team’s revised A2 database in DB Textworks. Using this database, you will run searches on three given scenarios using four different search fields for a final total of 12 searches. You will be asked to record your results and comment on your experiences on pages 2-4 of this worksheet.

Search scenarios

a) Find all articles in the database that discuss information searching methods

b) Find all articles in the database that discuss the use of recall and precision for measuring search retrieval performance 

c) Find a specific article in which the authors evaluate a natural language information retrieval system (i.e., you know there’s a paper on that topic, but you don’t remember the title or authors)

Fields to search

1) Title

2)  Abstract

3)  Preco

4)  Postco

How to set up and run the searches

When you open the DB Textworks database, a query window will open. For the natural language searches in the title (1) and abstract (2) fields, you will need to select your own words and type them into the query box for that field (one word or as many as you wish). By default, they will be linked with the Boolean operator AND. If you want to use a different operator, click on the button to the left of the query box to toggle it between AND, OR, and NOT.

For the Preco (3) and Postco (4) searches, you must select terms from the validation lists. To browse a validation list, put your cursor in the Preco or Postco query box, right-click, and select “Browse Options.” In the Browse window, highlight a term you want and click the Paste button. For Preco, just select one term. For Postco, you can select multiple terms if you wish, and use the Boolean operators as described above. When you’re finished picking terms, click Close.

You have unlimited time to run these searches. You may find that your first search in a particular combination of scenario and field is satisfactory – if so, go ahead and record your results. But if you’re not happy with your first search, you may use reiterative searching (i.e., refine your query in a series of searches) until you settle on a satisfactory search query for that scenario and field. The last satisfactory query will be referred to as the “final query.” Please keep track of the total number of iterations (different queries) you go through to get to your final query. On pages 2-3 of this worksheet, please record what the final query was, the number of iterations it took to arrive at the final query, and the specific record numbers that were returned for each final search. On pages 3-4 of the worksheet, please record observations on your experiences searching the database, including problems you encountered and recommendations to improve the controlled vocabularies. Save this worksheet as A2C-YourName.doc and return it to Kathy and Rich.

Scenario (a): Find all articles in the database that discuss information searching methods.

	Field
	What was your final query?
	How many iterations did it take to reach your final query?
	List all the record numbers returned for your final query

	Title


	
	
	

	Abstract


	
	
	

	Preco


	
	
	

	Postco


	
	
	


Scenario (b) Find all articles in the database that discuss the use of recall and precision for measuring search retrieval performance.

	Field
	What was your final query?
	How many iterations did it take to reach your final query?
	List all the record numbers returned for your final query

	Title


	
	
	

	Abstract


	
	
	

	Preco


	
	
	

	Postco


	
	
	


Scenario (c): Find a specific article in which the authors evaluate a natural language information retrieval system.

	Field
	What was your final query?
	How many iterations did it take to reach your final query?
	List all the record numbers returned for your final query

	Title


	
	
	

	Abstract


	
	
	

	Preco


	
	
	

	Postco


	
	
	


Comments and Recommendations

1. What things worked well for you? What did you like about this experience?

2. What difficulties did you have? What did you dislike about this experience?

3. How would you suggest improving the Preco controlled vocabulary?

4. How would you suggest improving the Postco controlled vocabulary?

5. Any other comments?

