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The Practice of Design:  Creating Local Vocabularies for Images 

 
Judith Weedman 

San Jose State University 
 
 
 Herb Simon, the pioneer cognitive scientist, computer scientist, economist,  and Nobel prize winner, wrote that 
design is the core of all professional activity (Simon, 1996).  The natural sciences are concerned with how things are; the 
science of design is concerned with how things ought to be � with �devising artifacts to attain goals� (Schon, 1990, p. 110). In 
other words, according to Simon, what professionals do is to  �transform an existing state of affairs, a problem, into a preferred 
state, a solution � (Schon, p. 111).   
 A key area of professional design in library and information science is the creation of systems for the organization 
of knowledge.  The purpose of this research project is to examine the design process in knowledge organization using design 
theory which originated in other fields.  There is a rich literature based on research in the fields of architecture, engineering, 
software design, clinical psychology, city planning, and other professions.  I used the themes originating in this literature to 
explore design in LIS.    In LIS, design work related to knowledge organization is carried out simultaneously at multiple levels 
� in the devising of national standards for design such as the NISO Guidelines for the Construction, Format, and Management 
of Monolingual Thesauri, in the maintenance of major vocabularies such as the Library of Congress�s Thesaurus for Graphic 
Materials, in the design of vocabularies intended to be diffused widely such as the Art & Architecture Thesaurus, and at the 
local level in the creation of descriptors and classification systems for individual collections of materials.  The specific focus of 
this research project is design of vocabularies � in which I include subject headings, descriptors, keywords, captions, and 
classification systems -- for  local collections of images.   
 

Literature Review 
 
 The work of Herb Simon provides the starting place for much of the literature on design today.  Design theorists 
almost all refer to his work, whether to extend it or to point out its limitations.   Two publications are particularly important, his 
Sciences of the Artificial, first published in 1969 and now in its third edition, and his 1973 article in Artificial Intelligence, The 
Structure of Ill Structured Problems.  Simon defines design quite simply as �changing existing situations into preferred ones� 
(1996, p. 111).  He says that there are two fundamental processes, generating alternative solutions and then testing these 
alternatives against the array of requirements and constraints.  The generation and testing of alternatives can take place in many 
nested cycles and sub-cycles, resulting in a complex and seemingly indirect path to the solution.  In �The Structure of ill-
Structured Problems,� Simon argues that any problem, no matter how complex and recalcitrant, can be broken down into 
smaller, well structured, solvable problems; �the whole design, then, begins to acquire structure by being decomposed into 
various problems of component design � well structured in the small, but ill structured in the large� (1973, p. 190).   He 
applies this analysis to design problems from playing chess to composing music. 
 Simon�s work is highly influential; much of current design theory is a reaction against his belief that all design 
problems can be decomposed into well-structured components.  Donald Schon, a philosopher whose work developed an 
epistemology of professional practice, has been particularly influential in arguing that this sort of decomposition is more often 
impossible than possible.  Schon�s research (1983, 1987, 1990) demonstrates that the rational, rule-based model of the process 
fits the later stages of design, but does not reflect the early stages.  Bucciarelli (1994), an engineer who has studied the 
engineering design process, also stresses the messiness of design and sees it as closely linked to creativity.   He points out that 
in every engineering firm, Murphy�s Law is tacked up on a wall somewhere.  �Things are always going wrong in designing, or 
appearing to do so � [because] design, by its very nature, is an uncertain and creative process. In every design there is an 
opportunity for creative work, for venturing into the unknown with a variation untried before, and for challenging a constraint 
or assumption, pushing it to see if it really matters.  Uncertainty in one sense allows participants to exercise their creativity.  
But uncertainty in another sense ensures that there will always be unforeseen outcomes.  Call these the unknowable.  There will 
always be the unknowable, and this is the root of Murphy�s Law.  It simply expresses recognition of the contingencies of 
creative work� (1994, p. 123).   Schon argues that the decomposition of complex problems into small well-formed problems 
cannot explain what his research found that designers actually do:  make and remake  design structures, carrying on an ongoing 
�conversation with materials�  (1990, p. 137).  Professionals, in Schon�s research,  do their work in a world of uncertainty, 
instability, and uniqueness (p. 268). 
 Several themes from design theory are relevant to this study of vocabulary design:  design work as a particular 
kind of creative work, the interdependence of thought and action, the role of uncertainty, the crucial role of the problem-setting 
process, and the importance of constraints. 
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Design work as a particular kind of professional practice 
 
  Design is described as a creative process.  Dawson (2002) argues that the professional practice of design requires a 
combination of cognitive, rational, emotional, and intuitive skills.  Creativity is closely related to the uncertainty inherent in 
novelty; Wagner (2002) describes an architect�s ability to perceive �the novel within the familiar, to discover relations between 
seemingly incongruent objects and notions, to relate the unrelatable.�  She describes designing as an informal, fluent process, 
simultaneously focusing on floating concepts, preliminary specifications, and contradiction and constraints.  Schon (1983) says 
that creativity arises out of the reflection that is carried out simultaneously with  action.  Unlike the traditional design theory 
model of a rational, rule-governed decision making process, he sees the path from initial idea to final design as unpredictable, 
emerging out of a conversation in which the materials talk back in response to each decision made by the designer.   
 
Interdependence of knowledge and action:  Conversations with the materials of design 
 
 One of the key insights provided by practice theory, also developed  by Schon, is the complex interdependence of 
knowledge and action, what Schon calls a conversation between the designer and the materials.  Keller and Keller (1993) 
studied a blacksmith forging a skimmer in the style of Colonial kitchen utensils.  They describe reciprocal transformations 
between the image of the eventual product which a designer has and the properties of the material and social conditions of the 
production.  �There is a tension to this process between the knowledge and the unfolding experience.  Knowledge as organized 
for a particular task can never be sufficiently detailed, sufficiently precise, to anticipate exactly the conditions or results of 
actions.  Action is never totally controlled by the actor but influenced by the vagaries of the physical and social world.  Thus, in 
any given instance, knowledge is continually being refined, enriched, or completely revised by experience whereas external 
action accommodates unanticipated physical contingencies or previously unrecalled specifics of the activity� (p. 127).   After 
research, �the smith has crystallized a rough idea of the goal for production and developed a preliminary orientation toward 
goal attainment.  The problem has been defined.  The development of this umbrella plan has involved selective reliance on 
aesthetic, stylistic, functional, procedural, financial, and academic standards in conjunction with conceptions of self and other, 
and material conditions for work� (p. 135). During the specific steps of producing the skimmer,  the smith develops micro-
organizations of his task conception and the material conditions, and reorganizations of knowledge and action take place.  The 
smith forges segments of the skimmer, examines the work, determines better forms for the segments, and changes his mind 
about how to create the transitions between them.   The Kellers display the ways in which actions result in changed knowledge, 
and the new knowledge leads to different actions. 
 Reflection in action is the response when a design action has unexpected consequences, incongruent with the 
designer�s intuitive understandings  (Schon, 1983, p. 241), the �artful inquiry by which [professionals] sometimes deal with 
situations of uncertainty, instability, and uniqueness� (p. 268).  A practitioner �can never make a move which has only the 
effects intended for it.  His materials are continually talking back to him, causing him to apprehend unanticipated problems and 
potentials.  As he appreciates such new and unexpected phenomena, he also evaluates the moves that have created them� 
(1983, p., 101) � �each move is a local experiment which contributes to the global experiment of reframing the problem� (p. 
94), a reflective conversation with the situation.  Three kinds of evaluations are carried out as a designer takes particular 
actions:  �the desirability of their consequences judged in categories drawn from the normative design domains,  their 
conformity to or violation of implications set up by earlier moves, and his appreciation of the new problems or potentials they 
have created� (p. 101).  Thus �the whole is at stake in every partial move� (p. 101).  Wagner (2002), describing the work of 
architects, also describes �the oscillating between precision and fuzziness which is the essence of good design practice.� 
 
The importance of uncertainty 
 
 Reflection in action is a response to the uncertainty in design practice.  Attfield, Blandford, and Dowell (2003) 
assert that the ability to live with uncertainty [about relevant problems and possible solutions] is an important personal 
characteristic for a designer.  Bucciarelli (1994) sees uncertainty as a component of creativity.  Henderson (1999, p. 8) echoes 
this insight when she argues that the use of Computer Aided Design in engineering  removes uncertainty too soon, driving 
implementation into a �single right way to render graphic representation;� its efficiency breaks down the �social 
communication practices that normally repair the frequently occurring problems and misunderstandings that are part of the 
work process in a  world of messy practice� (Henderson, 1999, p.8).   
 Simon (1996) describes generating alternatives for design as a systematic search, similar to running a maze � 
design options exist in the paths or combinations of paths that exist in the maze, and one must discover them and try them.  But 
Schon (1990) argues that design has figural complexity (as opposed to additive complexity, where the elements are 
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independent) � each decision affects other decisions.  The activities of design bring the designer to see the situation, the design 
trials, and the criteria of fit in new ways.  In design, running the maze changes the maze. 
 
Problem-setting 
 
 The determination that a problem exists shapes the design process.  Lave (1988, p. 42) writes that problem-solvers 
choose �whether to have a problem or not, and the specification of what constitutes the problem�;   discussing everyday use of 
mathematics, she says � people do not have a math problem unless they have a resolution shape � a sense of an answer and a 
process for bringing it together with its parts� (p. 19).  Boland (2002), discussing Simon, asserts that �a problem representation 
structures the problem space with elements of the problem and its potential solution, and is the most potent explanation for if 
and how a design problem will be solved.�  Schon makes the point that  professional practice isn�t problem solving, it�s 
problem setting:  �defin[ing] the decision to be made, the ends to be achieved, the means which may be chosen.  In real-world 
practice, problems do not present themselves to the practitioner as givens.  They must be constructed from the materials of 
problematic situations which are puzzling, troubling, and uncertain �When we set the problem, we select what we will treat as 
the �things� of the situation, we set the boundaries of our attention to it, and we impose upon it a coherence which allows us to 
say what is wrong and in what directions the situation needs to be changed.  Problem setting is a process in which, 
interactively, we name the things to which we will attend and frame the context in which we will attend to them.�  (1983, p. 
40,  emphasis Schon�s). 
 
Constraints 
 
 Constraints play an important role in design.   Vandenbosch, an academic specializing in management information 
systems, describes the ways in which the design professions explore the nature of the constraints they face.  �Many design 
disciplines embrace constraints as a key element in their design processes�; architects look for creative solutions within the 
client�s requirements, engineers embrace the physical limits of nature, writers work within a genre (2002).  Constraints may be 
hard (rigid and must be satisfied) or soft (less rigid and the issue is more of constraint optimization than constraint satisfaction), 
according to Attfield, Blandford, Dowell  (2003).  Constraints in vocabulary design include structural standards (such as 
NISO�s Guidelines for the Construction, Format, and Management of Monolingual Thesauri, literary warrant, user warrant, 
and of course physical, spatial, temporal, monetary, bureaucratic, and social contexts.  Bowker (2000) and Bowker and Starr 
(1999) have explored the sociological, historical, and technological dynamics which are bound up in classification systems. 
  
  These, then, are the elements of practice theory and design theory which guide the presentation of this research on 
local vocabularies. 
 
Design in Knowledge Organization 
 
  No studies of the design of systems for intellectual access to information were found in the literature, though there 
are many of the design of physical information technologies.  Two studies, however, have addressed practices related to 
knowledge organization in ways that are relevant to this study. 
  Margaret Graham (1999) conducted a survey of  institutional members of the Art Libraries Society during 1998 
and 1999 to determine what vocabulary systems were used.  She found that in addition to the standard vocabularies, many of 
the libraries used their own in-house schemes.  The percentage of libraries using local schemes varied a great deal by medium:    
video collections were the lowest at 18%; drawings (50%), transparencies 45%), fabric (50%), and film collections (43%) were 
the highest.  Posters and print collections were at 25% and 29% respectively.  A smaller percentage used free assignment of 
subject terms; the high was 25% for poster collections, ranging down to 11% for video and photograph collections, and 9% for 
transparencies. 
  Alenka Sauperl (2002) studied the way in which catalogers do their work � steps they go through in the process of 
assigning subject headings and classes.  One of her findings, interesting in the light of the uncertainty discussed by design 
theorists,  was a frequent high level of anxiety about assigning the �correct� terms and numbers.     
 
 

Method 
 
 The study reported here explored these issues using quantitative and qualitative methods.  Queries were posted to 
5 professional listservs, requesting participation by people who worked with in-house vocabularies for images.  Much of the 
work on image subjects has been done with visual resources collections in art and architecture departments.  In order to address 
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a broad range of images and vocabularies, the following  were included:  history (H-Local, scholarly discussion of state and 
local history), museums (H-Museum, for museum professionals), science centers (ISEN-ASTC-L, Informal Science Education 
Network, Association of Science-Technology Centers),  the Visual Resources Association listserv, and ARLIS-L (Art Libraries 
Society of North America).   The postings described the study and requested response from people working with a homegrown 
vocabulary for images who would be willing to participate.   Questionnaires were then sent to these individuals.   The 
questionnaire requested descriptive information about the vocabulary, including structure (post coordinate, pre coordinate, 
classification system, or natural language).  There were 34 usable responses.  The second phase of the study consists of 
interviews with those who were the actual designers of their vocabularies, or who had done significant modification of them, 
about 15 people.  The interview schedule explores in more depth the vocabularies described in the questionnaires, and contains 
questions about the design process developed from the literature cited above; interviews last from 90 minutes to 2 hours.    As 
of October 2004, six interviews had been completed.  
   

Data Analysis:  The Vocabularies 
 
 As noted above, a wide variety of subject domains was sought.   Nine of the 34 respondents worked either in art 
and architecture departments of universities or in colleges of art.  Six worked in art museums or other non-academic 
specialized art collections.  Fifteen were involved in history or contemporary history collections � historical sites, image 
archives, and so on.  Four were in collections in the sciences or science combined with other subjects. 
 The following kinds of parent institutions were represented:  college or university (12 respondents), museum (7), 
museum/university collaborative project (1), public libraries (5), nonprofit/foundation/association (4), local government or 
historic site (3), federal agency (1), private research (1). 
 The respondents used one or more of the following vocabulary structures:  precoordinate controlled vocabularies, 
post coordinate controlled vocabularies, classification systems, and natural language (keywords or captions).   
 Three of the vocabularies have been in use since before 1920.  Seven were created in the 1970s, 4 in the 1980s, 9 
in the 1990s, and 7 since 2000.  Three of the vocabularies had unknown dates of creation.  Table 1 displays the structures by 
date created. 
 
 
 
 
 
 
Table 1 
Vocabulary Type by Date of Creation 
 

Structure type Number Earliest and latest date 
of creation Median date of creation 

Postcoordinate controlled vocabulary 7 1986 
2000 1996 

Precoordinate controlled vocabulary 14 1916 
2003 1976 

Classification 10 1914 
2003 1984 

Natural language (keywords or 
captions for database or imagebase) 3 1999 

1999 1999 

 
 
 The earliest dates of creation correspond, as one would expect, to the technologies predominantly in use at the 
time.  The oldest classification system was created in 1914, 38 years after the Dewey Decimal System and 17 years after the 
Library of Congress Classification System.  The oldest precoordinate vocabulary was created in 1916,  21 years after ALA 
issued its List of Subject Headings for Use in Dictionary Catalogs.  The earliest post coordinate vocabulary was from 1986, 
when databases were more widely available, and natural language from 1999, when databases and imagebases came within the 
reach of art libraries. 
 Table 2 provides some examples of terms from the various vocabularies described in the questionnaires. 
 
Table 2 
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Examples of local vocabulary terms 
 

Postcoordinate Precoordinate Classification Natural language 
contemporary history 

collection: 
Catholic 
crucifixes 
day 
dental clinics 
doctors 
hands 
Hispanic 
men 
night 
students 
women 

historic site: 
main house�battle doors 
carriage house�roof 
main house � east façade 
masonry 
porcelain pattern�Rose 

medallion 
tree (Catalpa bignoides) 
 
medieval ms. collection: 
Adonis killed by wild boar 
Art bows to Nature 
God of Love counsels Lover 
 
art museum: 
Advertising�Awards 
Advertising�Censorship 
Aircraft�Airplane 
Aircraft�Balloon, hot air 
Animals�Reptiles�Snake--

Rattlesnake 

art college library: 
format: Medium � Time 

period or cultural era � 
geographic area � subject 
(work), artist (individual or 
cultural group) � title 

notation:  AP Te 1No nw /BA 
Tli Twi 

represents:  Applied Arts 
Textiles � NorthAmerind 
NW Coast. Basketry.  
Tlingit.  Twined basket. 

 
historic structures: 
County# / quadrangle / 64ths / 

structure / Exterior (or 
Interior)  W (for wall or R 
for roof, etc.) 

 
 
 

architecture library: 
common name of 
building, usually 
provided by the creator 
of the image (rarely 
modified by librarian) 
 
public library photos:: 
captions written by 
creator of the photo, 
written by librarian if 
nonexistent (no 
guidelines or conventions 
for word choice or 
information to include) 
 
art museum 
captions written by 
librarian (guidelines for 
word choice and 
information to include) 

 
 
 Table 3 provides a brief description of the initial contexts of the six design projects discussed in this paper, the 
ones for which interviews have been conducted.  
 
Table 3 
Design contexts 

Collection Context 
collection of photographs reflecting contemporary cultural 
history 

terms describing the photographs had been assigned by the 
photojournalists who took them 

historical site no pre-existing vocabulary except finding aids 
medieval manuscripts no pre-existing vocabulary, faded manuscripts in medieval 

French 
cultural history 
 

collection of magazine images from the middle of the 20th 
century 

scientific research center photograph collection 
 

individual was hired to develop small existing vocabulary or 
design a new one 

art department visual resources  no subject access; classification by artist, historical period, 
and country 

 
 

Data Analysis: The Work of Design 
 
 
 This section is organized according to the primary concepts discussed in the literature review: design as a 
particular kind of professional practice, uncertainty, conversation with the materials of design, problem setting, and constraints. 
 
Design as a particular kind of professional practice 
 
 Two concepts from the design literature were explored in the interviews to discover how they played out in the 
creation of subject vocabularies, creativity and the existence of cognitive, emotional, and intuitive components in the 
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intellectual work.  Three additional concepts emerged in the interviews, involvement with the subject domain, the relationship 
to the existing professional knowledge base, and a concern for form and structure. 
 The respondents, when asked if vocabulary design was a creative process, all responded affirmatively.  Several 
stressed the beginning of the process as the most creative part.  Descriptions of the creative nature of the work include the 
following quotations: 
! Coming up with something from the beginning � really does require a large amount of creativity to get started � As 

you go into the testing phase and the tweaking phase, maybe it becomes less so.  
! Starting from more or less a blank slate and enumerating what the issues are, and then doing research on that and then 

coming to conclusions. 
! Making terms from scratch is creative. 
! The creative part has to do with putting yourself in the mind of people who are going to be using the materials and � 

beyond that � the creative part also is in seeing the vocabulary options, and deciding that none of the vocabulary options 
match what is really in that image, and you have to add something else.  So that when you create it, when you create that 
new term that is  more useful than something else, you have to have enough of a vocabulary to do that.  You have to 
have enough of a buddy system that you can ask people does this make sense.  And then, of course, if you�re really being 
responsible � you have to then nominate that term to LCSH or AAT or [the appropriate standard vocabulary]. 

! When you understand your audience, you can be creative. 
! Yes, in a way, because you�re arranging things in a certain way.  But it�s constrained by the ways people would expect to 

find things. 
 Based on Dawson�s (2002) assertion that cognitive, emotional, and intuitive skills are necessary for design, 
respondents were asked �in what mixture is vocabulary design cognitive / emotional / intuitive?� 
 Three cognitive aspects of design work were described.  The first was the importance of familiarity with the 
existing professional knowledge base:  the need to look at what�s already been done, to read what knowledgeable people have 
to say, to look at something that�s worked for people already.  The second involved knowledge of the three components of an 
information system:  familiarity with the subject domain, or sensibility in that direction, seeing the images as a coherent 
collection and being consistent in indexing, and analyzing user behavior.  The third area was managerial in nature, 
organization, record-keeping, and knowing what next steps are available. One respondent asserted that design was strictly a 
rational, cognitive process, �straightforward description.� 
 Most of the respondents recognized an intuitive component to the work.  One respondent saw the creativity of the 
process as requiring intuition.  One of the areas that clearly required intuition for him was deciding what level of specificity to 
use, for example, �if I had two different images that were basically the same scene, do both fall under a broader term or am I 
going to develop a term for sort of a close-up of the two?�  Another respondent stressed the importance of knowing when 
headings just �don�t look right,� and when you have �just have the feeling that [a decision] is the right thing to do.�   Another 
respondent focused on the role of intuition in anticipating client perceptions and needs; �your intuition says, depending on how 
many subject headings you�re going to apply, what are the three, four, five, or six most important things, and then �What are 
people going to see in that?  What are they going to want to see when they do the searching?��  A respondent who found great 
satisfaction in the order that vocabularies impose said that the intuitive part of the process was the most important one for him; 
�I�m always pulling things apart and putting them back together.  I love that.�   In fact, he said, the way he works is so intuitive 
that he might not be able to really describe the process.  The other dimension of intuition is  as a substitute for time spent on 
research and user testing � a danger when time restraints are too confining. 
 The intuitive also has a role to play in understanding the organization of which the collection is a part.  One 
respondent emphasized the need to be a keen observer of the environment; �it�s not a woman�s intuition, it�s a subordinate�s 
intuition.� 
 The emotional dimension of design was often seen as a threat to good work rather than a useful component.  Being 
wedded to a certain way of doing things, being unwilling to change, being uncomfortable with other experts were seen as 
negative emotional involvement.  Another danger was emotional discomfort with the subject of an image � �for instance, if 
you�re homophobic and you�re going to supply certain terms that apply to the Mr. Leather contest, you�re not going to be 
successful.  You won�t see [the important] detail.�    
 The emotional can be a positive when it allows one to recognize the salient features of an image, and the order in 
which people might look for them.  Another respondent, thinking about vocabulary structures,  described the value of curiosity 
about how individual elements can be combined.  And one respondent expressed his emotions in encountering people�s lives 
through archives in a way that he didn�t expect, and his professional desire to �find some way to hang onto it so it doesn�t 
disappear � bring some order to the world.� 
 Involvement with the subject domain was mentioned frequently as an intrinsic part of design work.  Respondents 
described the satisfaction of learning about a new subject area, developing a new language and area of expertise, learning to 
recognize patterns and symbols.  One person mentioned being more aware of images in newspapers than he ever had been 
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before, [analyzing] what the photographer was trying to say.  Contributing to the mission of the organization was also 
described by some respondents as a major source of satisfaction.  The importance of seeking out subject experts, marketing the 
collection to them, and deferring to their opinion when appropriate, was stressed by one respondent.  One individual became 
involved enough with the domain that he decided to do his masters degree thesis in a related area.   
 Knowledge of (and contribution to) the professional knowledge base was also seen as an important dimension of 
the intellectual work of design.  Several mentioned building upon the work of other people, relying on them, using standard 
vocabulary structures as foundations for local work.  The importance of staying current with professional associations, the 
literature, and electronic forums was described.  Several of the respondents had also contributed their work to the professional 
knowledge base through writing articles. 
 But not everyone felt as strongly about the value of the existing professional knowledge base � one respondent 
commented that �whoever�s sitting in an office creating a [standard] vocabulary doesn�t know all the nooks and crannies� and 
said �I�m not so sorry I don�t know more about cataloging that I�m going to take a class in it.� 
 The most salient aspect of vocabulary design work by far was concern with form and structure; almost every 
respondent spontaneously raised the topic.  Several commented that they liked putting things in order, and one looked back on 
his career and identified the point where he �started to like form as much as content.�  One saw the central goal of vocabulary 
work as �creating a syndetic structure to get people from one place to another.�  The importance of creating a structure that will 
allow new things to be built into it was mentioned.  Another described vocabulary design as �a pigeon-holing kind of work, [it] 
requires lumping things together and relating things to other things, rather than looking at them as individual objects.�  Echoing 
this idea, another expressed the goal as finding a way to relate the materials in the collection to each other, identifying the ones 
that are all related to the same story.  Creating the syntax was described by one respondent as being one of the most difficult 
and also most important parts of the work.    
 
Uncertainty 
 
 Uncertainty was perceived in terms of never knowing for sure that you had made the best decision.   One 
respondent said that she sometimes wondered �If it�s just my personal idea of how you interpret a work.  It�s always going to 
be subjective to some degree.  [And] we don�t know what subjects are going to be important in the future.  [We don�t know 
what artists in the future] will be painting or making art about, and will it fit into any of these categories.�  She was not, 
however, unduly troubled by this uncertainty, and asserted that �it makes it more interesting to make decisions [rather than 
using a vocabulary that�s already established].�  This feeling was echoed by another designer who said that �this was much 
harder [than cataloging] because I couldn�t just go to a thesaurus and pick a term, and they would already have the broader 
term and the narrower terms in there, and I would at least have something to make a decision with.  But trying to develop that 
as well as the anxiety of not knowing exactly what I was looking at [author�s note:  it was a new subject domain for him] � 
yeah, the anxiety was fairly high.  But as much as I might have fretted about certain terms I just had to live with the anxiety.� 
 Another saw the issue as �be[ing] sure of yourself within a certain level of tolerance.  There are lots of different 
things you can do.  [None of them] are perfect.� 
 Most respondents expressed the opinion that experience alleviated much of the anxiety that can accompany 
uncertainty  (�I�m too old to get anxious about it.�).   All asserted that in one way or another that �you�ve gotta make a decision 
and move on.  As much as you may not like to do that, you�ll never get anything done if you don�t.�   One individual saw the 
issue as boiling down to �how much trouble are you willing to get in?�  The willingness to handle potential trouble was seen as 
a desirable characteristic for this work. 
 Respondents found reassurance in the malleability of their relatively small vocabularies.  One described �knowing 
that, or hoping that, eventually, if it is wrong or if it does need to be different, we�ll get some feedback and be able to change 
it.�  Another stressed the continual evolution of the system � �when we need it, we�ll put it in.� 
  
Interdependence of knowledge and action:  Conversation with the materials of design 
 
 All of the interviewees described phenomena similar to those described by Schon, with design decisions leading to 
unexpected results and then to new decisions, but the frequency with which they occurred varied a great deal.   
 One interviewee described a lot of �start and stop, and putting things in different arrangements.�  She used terms 
that were standard for the domain, but had to wrestle with definitions and scope; if a term was used for one kind of thing, then 
another term had to be found or created for similar items that differed in some critical dimension.  And the creation of the new 
term sometimes affected the scope of the first.   
 Another interviewee described the way in which encountering a different image could throw existing terms into 
question � �there were times when � a new image came along and I would see that �oh, that looks very much like the other 
one,�� and the scope of the earlier term had to be either broadened to include the new image or narrowed to exclude it.   
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 For one of the interviewees, the materials of design included the broader context in which the vocabulary existed � 
he described interactions with a standard vocabulary, the developers of the organization�s website and content management 
system, new collections he would like to add, the functionality of software, and the structure of XML.  He conveyed a sense of 
a strongly and very consciously woven web connecting all these elements of his practice, with each element affecting the 
others in various complex ways, and in different ways as things changed over time. 
 Another individual talked about the importance of understanding the tools, like an artist, being sure the canvases 
are stretched properly, understanding colors, how they dry, how they merge, how they age, how paint works on canvas.  
 The fullest expression of the concept of a conversation with the materials of the job was given by the individual 
who said, �Puzzling [things] out is a very enjoyable part of the whole thing.  I do the same thing when I bake bread.  I like 
looking at the chemistry of bread, finding unusual recipes and figuring out why they work � [I try things and] then respond in 
accordance with what�s happening.� 
 
Problem setting 
 
 The problem which a vocabulary would solve was defined differently for each of the design projects, and had a 
clear influence on the decisions that were made.  Often the initial statement of the problem had deeper components that only 
emerged in response to additional interview questions. 
 The collection of photographs reflecting contemporary cultural history came with 1,523 descriptive terms provided 
by the photojournalists who had taken the pictures.  The designer stated his goal as �to trim it down.�   Given a set of 
uncontrolled terms created by individuals with no training in organization of information seemed, �trimming down� seemed a 
modest problem statement.   Further questioning, however, elicited the more fundamental problem being addressed:  to 
preserve the archive of photographs and their descriptions as an intellectual whole.  The designer said that he had been torn 
between putting the vocabulary up the way it should be and being faithful to the original project; in the end, making the project 
available as originally conceived and created was defined as the problem to be solved.  From this perspective, �trimming 
down� by combining synonyms and near synonyms is a rational means of preserving the original vocabulary while increasing 
its usability.   The most difficult design work involved �trying to understand what the folks [who assigned the terms] were 
trying to say, stay[ing] true to their intention.� 
 Perhaps the simplest definition of the design problem to be solved was given by an individual working with a 
museum�s collection of magazine photographs from the middle of the 20th century:  �the images are amazing and I wanted 
people to have access to them.�  This project too had additional goals that influenced the way the work was carried out; the 
problem addressed by the project was a need for a collection to serve as a learning environment for students preparing for work 
in digital libraries.  This problem definition allowed for much experimentation, changing of direction, and debate over 
strategies that might not have occurred in a more strictly production-oriented environment. 
 In the scientific research center photograph collection, the problem was set by different stakeholders at different 
stages.  Initially, a librarian advised management that the existing vocabulary needed serious work and that they should hire a 
professional indexer to either improve or replace it.  The problem was then taken up by management, and an indexer was hired.  
The indexer soon discovered another stakeholder; a librarian at the National Library of Medicine told him �fairly sternly, 
�Make sure you get a good thesaurus. � We�re very concerned about that.�  At none of these stages was a �good� vocabulary 
clearly defined, and its doubtful that one of the stakeholders, management, could have done so.  The indexer thus was left to 
create his own definition of the goal,  which was that the vocabulary be  �simple and complete,� guided by Jakob Nielsen in his 
philosophy that the point is to get the information out of it.   In order to define what �complete� would mean, the indexer had 
extensive conversations with the various user groups and subject experts asking �what ways do we consider things?�  He 
found, for instance, that parasites were considered in four different ways � in terms of the parasite itself, the diseases it caused, 
people who had those diseases, and histopathology.   The role of stakeholders in problem setting became a factor again later in 
the project, when the indexer had determined that the content management thesaurus being developed for the organization�s 
web site would serve well as the thesaurus for the photograph collection, but the schedule for design and implementation of the 
CM system slipped.  The problem definition was altered by management to include a timeframe:  something that could be done 
now.  This was done, even though the designer anticipated that they would switch to the CM thesaurus once it was completed. 
 Stakeholders also played a determining role in the medieval manuscript image collection.  The project originated 
because a professor who used the collection wanted to be able to compare different manuscripts of the same work, and the 
different illustrations that were part of each manuscript.  The scholarly interest was in the images as they related to the story, 
not as pieces of art.  Because this professor and his graduate students were the instigators and original users of the project, the 
approach taken to the images was text-based rather than visual.  Individual visual elements or style were not addressed by the 
vocabulary; rather, the action and characters portrayed in the illustrations were all that was of interest.  The designer feels that 
for the scholars who are using the collection, experts in the field, the terms work very well.  �The vocabulary really does 
accomplish what we set out to do for this specific collection and very specific approach to it.�  However, he sees the value 
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there would have been in �building the vocabulary to accommodate either additional kinds of manuscripts or additional types 
of scholars using it. � I think we�re missing some of the things that could be done because the professors and his graduate 
students don�t need them.�  
 The designer at the historical site defined the problem as �there was no way to perform searches, to find out what 
was relevant to what.�   �The big goal is to find a way to relate very different kinds of materials that are all related to the same 
place and the same story.�  A second goal was to allow searching by people other than the designer himself.  Thus getting a 
computer and database software became instrumental goals � �finding ways to get it into the computer is my best shot at letting 
people find things on their own.�   
 The art department visual resources collection vocabulary originated in the problems of studio art faculty who 
were ill served by the standard artist/period/country classification system in use at the time; they asked for particular examples 
of self portraits or different particular subjects.  The librarian needed to be able to find images of insects, or water.   She 
defined the problem as meeting the needs of studio faculty for images of particular objects through a vocabulary that was 
small; size was important in order to accommodate computer memory constraints in the 1980s and limitations on her time both 
for the design and for the indexing of the images afterwards.  She expressed the value of having �a really short list of terms to 
go through rather than a whole encyclopedia.�  The goal was to �put something in there and at least make it accessible by 
subject at some level.�  She thought of it as �just a local thing,� but in fact has used the same vocabulary at another university, 
and it has also been adopted by other visual resource collections. 
 
Constraints 
 
 Constraints contribute to problem definition, both initially and as circumstances change during the life of the 
design project.  They may include the client�s requirements, professional standards, the functionalities of available technology.  
The word sometimes has a negative connotation, but in design work the constraints create the potentials of the project � they 
are the factors which simultaneously create and define the possibilities.    
 Vocabulary structure is one kind of constraint; one designer compared a sense of structure to a painter�s 
understanding of oil and canvas, and emphasized the need to understand its nature fully, basing decisions on structure and not 
being �misled by the content.� 
 User warrant is an important constraint in design � �vocabulary design is creative, but it�s constrained by the way 
people expect to find things.�   
 Literary warrant is another;  in the research agency, the designer used domain experts� relationships to the subject 
matter (such as parasites)  as the �literature� to shape his understanding of what the vocabulary would need to do.   He 
combined his understanding of literary warrant with an exploration of the agency�s user groups so as to incorporate both forms 
of warrant in his design decisions. 
 Standard vocabularies create another kind of warrant; they affect what aspects of an image are seen as significant 
to represent � �knowing a standard vocabulary like the Art & Architecture Thesaurus directs you to what is important in the 
image, it helps you see what it is and where it fits in the hierarchy.� 
 Some constraints reside in the environment in which the project is carried out.  In one bureaucratic environment, 
the designer felt free to do whatever his professional judgment indicated was best, but ran every decision by his boss, who 
checked it with his boss; they trusted his judgment and knew nothing about vocabulary design, but wanted to be kept informed 
about decisions and the costs and benefits that accompanied them.  In another situation, the need to work through management 
created serious difficulties � it took time to convince them of the need for a computer and  more time for database software.  
Student lack of experience created other constraints in one of the projects; �at first we didn�t know what we were doing, we 
hadn�t done enough research, we didn�t have enough experience.�   In one project the decision to design a vocabulary rather 
than using LC Subject Headings was determined by the fact that at the time LCSH was not available online, and using the main 
library�s copy would have required the designer to close her own library while she worked elsewhere on campus.  Who will be 
assigning the terms may also affect the design of the vocabulary; in a situation where students with little domain knowledge 
would be doing the indexing, the literal visual objects in the image will be described with greater likelihood of correctness than 
would the symbolic meaning or literary significance of an image. 
 The experience and expertise of the designer also creates a constraint.  One interviewee argued that he would 
never be able to really determine user warrant; he could not be a novice and therefore could not get to the level of the casual 
user.  �So I�ll really never know what the public can see, what they would be looking for in pictures, in anything that I put up.� 
 
 

Summary and Conclusion 
 



Weedman � copyright 2004   
 

10

 Based on the literature of design theory, this paper has explored five aspects of vocabulary design:  its nature as a 
particular kind of professional practice, the role of uncertainty, the interrelationship of knowledge and action which has been 
called a �conversation with the materials,� problem setting, and constraints. 
 It seems initially that vocabulary designers are designing sets of words.  However, it became clear in these 
interviews that what is actually being designed is relationships:  relationships between the images in the collection.  Words are 
used to create the relationships, but it�s the relationships which are fundamental.    
 In discussing the nature of the intellectual work of design, one respondent described the creativity inherent in 
�arranging.�  Concern with form and structure was an important aspect of the cognitive work of vocabulary design, and the 
importance of seeing things in relation to other things was stressed.  There is an intuitive dimension to work with structure as 
well, a sense of how things should go together and of when a relationship isn�t right.  Curiosity was part of the emotional 
aspect of design work � curiosity about �how things could be brought together into a structure.�  There is no platonic set of 
relationships that vocabularies can reproduce; the relationships are plastic and negotiated with the images.   Not only the 
subject domain the collection, but the specific images which happen to be present, and the order in which they are encountered, 
affect the ways that images can be made similar or different, can be related to one another or not.  All of the designers were 
aware of the situational nature of vocabulary design �ethics� � and all saw the need to make decisions without any ultimate 
authority.  At the same time, most were well aware of and leaned heavily on existing professional authority � the Art & 
Architecture Thesaurus in particular was mentioned several times. 
 Uncertainty arose from the multiplicity of relationships that could be created between the images.  As Bucciarelli 
(1994, p. 88) notes, design is not a process of discovering the solution to a puzzle; rather, the pieces of the puzzle are created in 
the design process, and the image of the whole arises out of them.   
 The conversation with the materials of design primarily involved the work of �arranging� � one arrangement was 
tried out, and the relationships created by that arrangement were studied.  Adding a new image to the arrangement often shifted 
the nature of the relationship, and decisions had to be made about whether the relationship was still appropriate, or whether 
new relationships should be created. 
 In no case was the problem that gave rise to the creation of a vocabulary simply the need to provide intellectual 
access to the image collection, even when that was given as the initial problem statement.  In all cases the problem as set by the 
designer was richer than that, including dimensions of preservation, storytelling, or furthering the work of an organization, and 
incorporating constraints such as time and other resources.   
 Constraints were an interesting dimension of problem-setting.  In most cases the constraints were present in the 
original problem definition.  Some were environmental, such as the time which could be made available for the project, the 
availability of XML programmers, and so on.  Others were inherent in vocabulary work � the rigors of structure, user warrant, 
literary warrant, and the warrant afforded by standard vocabularies. 
 What can local vocabulary design tell us about vocabulary design in general?  Are understandings of small 
projects generalizable to large-scale vocabulary work such as that undertaken at the Library of Congress or the Getty Institute?  
Of course the findings of this study are not generalizable in any statistical sense.  But do they illuminate dimensions of design 
work in other contexts?   Stewart Brand (1994), in How Buildings Learn, argues that there are differences between small 
buildings and large buildings � small buildings are often �small, solid, simple, cheap, and growable� (p. 151); they are 
dramatically cheaper to build and maintain.  And �small invites the metamorphosis of growth� (p. 155).  Large, important 
buildings, on the other hand, with their need to be innovative and notable, may become frozen and unresponsive to needs for 
change.  Brand argues that �builders of would-be popular buildings do better when they learn from folklore than when they ape 
the elite �  architects should really study the process and history of vernacular designs and apply that lore in innovative work� 
( p. 155).   The fact that design theory from other professions was useful in drawing out interesting dimensions of vocabulary 
design may indeed indicate that there are commonalities in this kind of professional practice that cross disciplinary boundaries 
and size boundaries as well.  If this is true, then there may be significance for any vocabulary design work in the study of 
homegrown vocabularies.  An area for future research might well be a comparison of the nature of the work in large, influential 
settings and in small often invisible settings.  Are there differences when one is aware that one is designing a professional 
standard?  What form might those differences take?  What things remain the same no matter the scale and visibility of the 
work? 
 Another interesting set of questions is pointed to by Brand�s observation that �buildings may be sold as a product 
[but] they are lived as a process�  (p. 155).  Vocabularies too are lived as process; they are inhabited both by the indexers and 
by the searchers of the collection.   What is � and what should be � the relationship between the design understanding of the 
vocabulary and the lived understanding afterwards?  Just as buildings are remodeled for changing needs, vocabularies are 
expanded and revised.  Brand (p. 156) writes that the remodeling �is usually done by the occupants in a manner classically 
vernacular � informal, pragmatic, alive with offhand ingenuity, officially invisible.  Direct, amateur change is the norm.�  Are 
there parallels in the maintenance of vocabularies?  After an initial formally declared design process, is the design of 
subsequent change different in nature? 
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 The six interviews reported here provide an initial look at the practice of vocabulary design.   This practice 
consists of the creation of relationships among the images in a collection, work which is situational and non-deterministic, but 
still responsive to professional standards of good practice.   Themes taken from the study of design in other professions � 
creativity and the importance of uncertainty, the conversational interplay between action and knowledge, the significance of 
how the design problem is conceived, and the ways in which constraints both create and define design possibilities � provided 
a useful frame for exploring professional practice in library and information science.   Further research will extend our 
understanding of the particular kind of intellectual work that we call knowledge organization. 
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