Chapter 2.
Upon These Foundations: The Scholarship Context for Policy World
This chapter provides an introduction to and overview of the disciplines and
functional specializations that support this research, and discusses the overall fit of
each within the dissertation. Drawing upon the intellectual assets of two established
disciplines and three functional specializations, this research is first and foremost
grounded in the theoretical insights of the policy sciences. Public administration
contributes insights into implementing and administering governance while information
resources management is the functional specialization and substantive area of policy
concern. Virtual reality is a specialty area concerned with creating interactive and
visually oriented synthetic environments to explore alternative realities, and information
visualization explores approaches to using the human eye-brain system to more
effectively communicate complex information. The specific literature, authors, and
ideas that contribute to this research are more fully discussed below.
2.1

The Application of Knowledge: Scholarship Foundations
The policy sciences are the primary contributor to this research, providing the

underlying theoretical constructs and rationale for examining and understanding the
policy activities of government – in a word, for understanding governance. A key
strength of the discipline, a sign of its vitality and creativity, is that the discipline provides
an increasingly wide variety of approaches for studying policy phenomena. Within this
research, the advocacy coalition framework, or ACF, an approach initially developed in
the late 1980s, provides a framework for assessing policy change across time. This
research attempts to remedy a weakness of the policy sciences, the tendency to ignore
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peripheral topics like issue transformation, in favor of the “mainstream” questions of the
discipline. So while issue transformation has received little research attention in the
past, the topic can now be investigated using the ACF as a grounded framework for
examining issue transformation and policy change over long time periods.
Closely related to the policy sciences, public administration locates policy and
governance activities within the institutions and agencies of government, and provides
approaches for viewing the mechanisms that translate policies into the actions of
governance. But like the policy sciences, most public administration perspectives also
depict policy and governance in static and decision-centric snapshots that, practitioners
loudly argue, bear little if any resemblance to administrative reality. Needed are
viewpoints that enhance understanding of the contemporary dynamics and complexity
of politics, policy, and governance, and the resultant implications for public agencies
and citizens.60
Information resources management, in this research, is viewed both as a policy
subsystem and as a functional specialization of administrative activities. It provides the
substantive policy area of interest for investigating the key question of this study. “In
what ways are the core issues underlying public policies transformed over time, and
what is the relationship between issue transformation and policy change?” Or, stated in
terms of US Federal information resources management policies, “In what ways and by
what means were the issues surrounding Federal paperwork policies of the 1970's
transformed into the issues, IRM policies, and e-government projects of today's agency
Chief Information Officers?”
While a body of literature using the title “information resources management” is
available, closer examination reveals several streams in that body of literature, each
stemming from different definitions of the term. Writings about the Federal IRM
community focus on the policies and processes for automating and informating program
60
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delivery and administrative support, using computing, networking, communications, and
data technologies. The library and information sciences community uses the term in
somewhat the same way. However, the underlying assumptions, value sets, and
purposes of IRM reflect the disciplinary and professional value of the library science
community – sharing information through libraries, archival preservation of records, and
documentation of policies and processes – all of which receive scant attention in
Federal IRM practice. Information resources management literature in the private
sector takes on a business management flavor, with the trade press adding the
distinctiveness of individual corporate cultures, management fads, and the hot
technology du jour.
Two other important bodies of literature, exploring virtual reality and information
visualization, combine to produce the second, and unique, research product that results
from this effort. Virtual reality, although the subject of a small body of literature,
introduces us to the technological frameworks and capabilities with which one can build
virtual spaces or “worlds” for exploring phenomena such as issue transformation.
Although a fair amount of technical literature exists in this category, only the portion that
deals with capabilities, representation, and human interpretation of virtual artifacts is
dealt with here. The last specialization, information visualization, is the subject of a
small, loosely organized, but growing body of literature that focuses on the techniques
and cognitive approaches to composing and visually representing complex phenomena
and conceptual artifacts. These bodies of literature will now be examined in more
detail, focusing primarily on the trends, ideas, and authors that relate directly to this
research.
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2.2

Policy Sciences: The Primary Foundation
The policy sciences have provided a rich variety of approaches to examining

public policy since the field was first defined by Harold Lasswell in the mid 1950’s.61
Most traditional approaches, true to their functionalist roots, view public policy as
existing in static environments, with policy development progressing from phase to
phase in a linear, pre-determined, and machine-like process. An early focus of the
policy sciences, which were oriented primarily toward economics and statistics, involved
policy forecasting: efforts geared to expanding the decision-maker’s horizon, to help
predict an unknown future by linearly extrapolating from the past and present.62
Another focus of the policy sciences was analysis, looking for associations or causation
in policy activities as a means toward enlightened decision-making.63 Both these
approaches to policy activities employed a phase-based model of the policy process,
beginning by agenda setting and progressing through policy formulation, adoption,
implementation, and assessment phases in a linked and linear fashion.64 In both the
policy forecasting and policy analysis modes, the policy problem at hand was assumed
to be comprehensible and solvable. Chastened by the unsatisfactory policy
experiences of the 1980’s,65 policy scholars have been exploring new approaches to
understanding public policy processes with the aim of improving public policy.66
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Some recent approaches to rethinking the policy process focus on the beginning
of the policy process construct, emphasizing the need for focusing on problem definition
in an attempt to better explain ways in which issues find a place on the public agenda.
Rochefort and Cobb liken problem definition to political discourse that functions at once
“to explain, to describe, to recommend, and, above all, to persuade.”67 Stone focuses on
politics in the policy process and the nature of causal relationships in a politically
constituted policy process,68 while Kingdon focuses on agenda-setting,69 and Birkland
credits “focusing events” for calling attention to policy problems.70 Despite the
usefulness of these insights, none specifically addresses the fundamental question of
issue transformation.
Given the burst of creativity in the policy sciences, the newcomer to policy
endeavors is often intimidated by the sheer variety and diversity of perspectives and
finds herself in the position of having to find a categorization or meta-construct to order
the bewildering array of theoretical approaches. Addressing that challenge, Sabatier 71
sorts the seven most frequently used policy approaches into three categories. One of
these categories focuses on two approaches to policy change over time: punctuated
equilibrium theory and the advocacy coalition framework.
Punctuated equilibrium theory focuses on explaining large-scale departures from
the overall tendency toward stability and incrementalism in political processes.
Encompassing both stability and change in policy processes, punctuated equilibrium
focuses on issue definition and agenda setting, with less emphasis on activities later in
the policy life cycle. Issues are typically processed within policy subsystems, and in a
parallel fashion. But when issues take on high visibility, they are dealt with by macropolitical institutions such as Congress, bodies that deal with high-profile issues serially,
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or at most, a few at a time. This phenomenon of serial attention helps explain the
bursts of change in policy activities.72
The advocacy coalition framework (ACF), on the other hand, views public
policies in the same manner as “belief systems, i.e., as sets of value priorities and
causal assumptions about how to realize them.”73 Such a perspective allows one to
assess the entire policy process, including policy change, by utilizing a time perspective
that requires a decade or more, according to its authors. Policy change is understood
by examining the policy subsystem, which is populated by “those actors from a variety
of public and private organizations who are actively concerned with a policy problem or
issue, . . . and who regularly seek to influence public policy in that domain.”74 And while
the ACF does not address issue transformation per se, the framework it provides for
examining policy change creates a useful construct to use in searching for issue
transformation. This point is addressed more fully in the chapter that follows.
Kronenberg,75 however, specifically addresses issue transformation, situating it
within the broader context of improving public policy by understanding the
transformational aspects of policy processes. He has turned toward what he calls “The
New Sciences of Transformation” (NST) – chaos, complexity, and autopoesis – in order
to better understand “the transformational aspects of these processes.” The traditional
policy process construct, such as that outlined by Dunn, he asserts, requires both
metaphorical and structural modifications in order to accommodate and explicate the
complexity and dynamics of policy activities. These modifications are required to move
beyond the traditional static and simplistically linear process approach to better
understand the dynamic, non-linear and complex policy environment. Kronenberg’s
structural remedy is the addition of another phase – an “issue transformation” phase –
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at the end of the traditional policy assessment phase in order to reconnect the
traditional end of the policy process to its beginning. Thus, issue transformation
“bridges” previously disconnected islands of policy attention into a more coherent but
dynamic policy stream that can span considerable periods of time. But beside the
addition of an issue transformation phase, he suggests that metaphorical adjustments
are also needed to provide a more appropriate cognitive focus.
Metaphors are powerful linguistic devices that focus attention, summon up
mental images, and then embed cognitive constructs within the imagery. Meaningful
metaphors help us make sense of our world.76 Kronenberg asserts that the machine
metaphor typically used to describe policy processes, with its linear and mechanistic
assumptions, is incompatible with the ill-defined, dynamic, and complex attributes of
issue transformation. By changing our metaphorical context to a cloud metaphor,
especially for the initial and concluding phases of the policy process, one is better able
to encompass the dynamics and complexity of policy processes as they are understood
by participants. “The cloud acquires its greatest utility when we recognize how hard it is
to define the boundary of a social network. Like a cloud, we can see it off in the
distance, but as we approach it, it becomes less and less distinct.”77
Clouds, he notes, have a number of features that can enhance our
understanding of policy processes. Boundaries of clouds, as noted above, are as
difficult to define with precision as are the boundaries of policy subsystems; as one
approaches either a cloud or a policy subsystem the definitiveness so evident at a
distance becomes blurred as its edge diffuses into its surrounding environment. Clouds
also mirror the changeable and unpredictable nature of policy subsystems; they evoke
descriptive differences that are interpretive rather than factual; and they can be
generally – but only generally – characterized or patterned as to type. Policy
subsystems exist within and are related to their surrounding environment in much the
76
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same way that clouds are related to temperature, wind direction, wind speed, and
relative humidity. And clouds, like policy subsystems, have outputs and outcomes that
may trigger additional environmental adjustments. 78 These features of clouds as a
metaphor for policy subsystems are fully compatible with the advocacy coalition
framework, as discussed in the next chapter’s research approach.
The initial and concluding phases of policy activities are difficult to define with
precision, involved as they are with change, redefinition, and values-driven tension. It is
especially in these areas, Kronenberg notes, that that the cloud provides a more
appropriate metaphor for policy activities, and that issue transformation more accurately
describes the nature of policy activities in this special environment linking the end of the
policy process with its beginning. This perspective provides a useful mental model for
viewing and examining issue transformation and its relation to policy change across the
history of information resources management as a policy subsystem.
2.3

Public Administration: The Disciplinary Home
A retrospective look at American administrative practice reveals the confluence

of two fundamental and uniquely American concepts. On a political level, an individual's
rights to exercise political freedoms of expression, assembly, and participation in the
political process are constitutionally guaranteed. At the same time, one's economic
interests through the acquiring, holding, and disposing of property are also
constitutionally guaranteed. Because of citizens’ rights to participate in civic life and to
control property, government is required to provide a great deal of information to its
citizens. Protecting individual and corporate economic interests in property while
simultaneously guaranteeing the individual's rights within a political system built upon a
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foundation of checks and balances mandates an information intensive Federal
enterprise.79
The separation of powers, checks and balances, the Bill of Rights with its due
process clause, not to mention the federal administrative structure, necessitate a
tremendous amount of paperwork. Checks and balances, along with the
separation of powers, frequently require the executive branch, Congress, and the
courts to simultaneously engage in similar information activities in the process of
developing independent positions on the same issues. The Bill of Rights and its
due process clause, designed to protect the rights of the individual and property,
cause a considerable amount of paperwork in the attempt to ensure privacy and
confidentiality.80

It is not surprising, therefore, that dealing with the information generated for and
by governance has been a subject of nearly continuous concern to policy-makers.
Special committees, boards, and legislative initiatives have been used as vehicles for
dealing with information management challenges since at least 1813, striving to deal
with the expanding reach of government, its economic and efficient operation, and the
inevitable volume of information.81 Between 1887 and 1974, no less than eight
separate commissions addressed "paperwork management" as part of their
management reviews,82 revisiting the Federal government's paperwork problem on an
average of once every eleven years! It is not surprising then to find that the remedies
recommended were predominantly oriented toward the management philosophy and
information technology in vogue at the time, and that most of the reform palliatives
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lacked a theoretical basis. Until the second half of the 20th Century, these remedies had
at best a tenuous connection to public administration thinking or practice.
Prior to 1975, most Federal information policy activities were associated with
major administrative reform initiatives. In these initiatives, reform legislation directly
influenced or created de facto information policy. Reforms addressing government
documents and their management, for example, can be found in the early history of the
United States, in the Brownlow Commission's activities,83 and culminating with the
Federal Reports Act of 1942.84 Document production and handling technologies and
concepts were developed and refined during this period. Handwritten documents were
replaced by typewritten ones; filing systems, forms, carbon paper, dictating machines,
and vertical filing cabinets were developed to generate, handle, and store information.
Records management (and its attendant activity “forms clearance”) arrived as a
formal administrative activity with the passage of the Federal Reports Act of 1942,
signaling the reformers' concern with the physical manifestations of information. Two
Hoover Commissions sought to reform government management practices and
policies;85 and legislative insistence prompted agency-level records management
systems and added records to the management repertoire.86 Records and document
management systems were justified in terms of providing a permanent record, an
auditable trail of official actions, and a legally sufficient record of government activities.87
Despite the increased focus on records management, these information-intensive
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activities were reflected in public administration practice and literature as components of
a broader, general management reform theme.88
Then the computer burst upon the scene. By the mid-to-late1960's, computers
were rapidly becoming integral to major federal programs, state governments, and large
urban governments. Because of computers’ costs, associated concerns such as
information, information technology, and attendant issues became items of policy
attention on Capitol Hill. However, as a discipline, public administration was slow to
acknowledge the ongoing computerization of public agencies at all levels.
Administrative processes for computer acquisitions stemming from the Brooks Act of
1965 were far less interesting to researchers than federalism or the Nixon
administration’s block grants. Refereed literature covering the initial development and
infusion of information systems into public agencies is scarce, especially during the
latter part of the 1960’s and the 1970’s. And much of the discussion of IRM
implementation and its policy implications, rather than appearing in public administration
literature, surfaced in journals related to the information and library sciences, reflecting
that discipline’s concerns, policy orientation, and system of values. One significant
work, an edited volume addressing the work of the Commission on Federal Paperwork
was created by some of the researchers involved in studying information and
technology-related issues.89
Through the work of a few visionary researchers, an awareness of computers in
public organizations slowly found its way into public administration research,
educational programs, and literature.90 In 1986 ASPA produced a special edition of the
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Public Administration Review containing 15 articles on various aspects of computing in
public organizations.91 Two of these articles focused on the need for information
systems education in public administration, public affairs, and public management
programs. The focus of these authors’ concerns, however, was weighted heavily in
favor of technology: learning about technology, its capabilities, and its use in
governance. Information and information technology were rarely viewed as policy
concerns within public administration.
Implementing the IRM legislation, following the passage of the Paperwork
Reduction Act (PRA) of 1980, did receive some scholarly attention. In 1986 the
National Academy of Public Administration sponsored a study of the implementation
and effectiveness of the PRA.92 The interest in implementation may have been due as
much to clashing ideologies as to its intrinsic importance, especially given the
reluctance of the first Reagan administration to implementing a Carter administration
initiative that they believed only added to the bureaucratic problem posed by
government in Washington.
During the decade of the 1990s, however, policy and management issues related
to the increasing penetration of information systems into public agencies began to
receive attention in public administration circles. Journals such as the Social Science
Computer Review and the Government Information Quarterly provided coverage of
computing in both disciplinary and agency settings. Garson contributed to what he calls
“the relatively small but growing body of empirical research on just what information
technology is doing to our society, our organizations, and even to us as individuals.”93
Light examined 50 years of reform movement trends,94 and more recently, Heeks’
edited volume examined the international “reinventing government” movement and
concluded that this also is a different way of presenting reform. “Reinventing
government in the information age therefore means addressing a long-standing reform
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agenda with a greater emphasis on information and on the use of information
technology.”95
Increasingly, topics addressing information, information technology, and records
in relation to policy have been the subjects of dissertation research within public
administration. Three recent dissertations from Virginia Tech’s Center for Public
Administration and Policy have addressed managing information technology,96
electronic records,97 and implementation of Federal Chief Information Officer
legislation,98 demonstrating a growing interest in the intersections of public
administration and policy with information- and information-technology related concerns.
New perspectives and cognitive models, needed to deal with the increasing
penetration of information and information technology into traditional public
administration, provide intellectual inspiration and can cause us to view the familiar from
new and fresh points of view. One such perspective is provided by Goodsell’s99 study
of political authority as reflected in the architecture of civic spaces, insights that are
especially relevant when thinking about designing and constructing a virtual reality
model of policy and public administration activities.
2.4

Information Resources Management: The Practice
In the late 1950's and early 1960's a handful of curious scholars, business

executives, and government leaders were beginning to appreciate the importance of
information to both public and private organizations. Their research and observations
suggested that information and the means to manipulate it were becoming increasingly
pervasive and important to organizational action. While scholars were focused on
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questions dealing with the nature, use, usefulness, economic context, and value of
information, a number of issues dealing with information as a tool of governance began
to emerge. The increased role of computing and communicating digital information in
public organizations was raising fundamental governance issues related to privacy of
information, information technology acquisition, information and management reforms,
security of information, paperwork burden, and the information and records of
government actions. (The genesis of each of these issues is discussed in more detail in
Chapter 4.)
The notion of an information economy was first introduced by economist Fritz
Machlup in his seminal work, The Production and Distribution of Knowledge in the
United States.100 Published in 1962, he argued that “an economy can be separated into
two domains. The first is involved in the transformation of matter and energy from one
form to another. The second is involved in transforming information from one pattern
into another."101 His macroeconomic analysis of information in the U.S. economy
provided the first quantitative assessment of the information age: using 1958 as the
base year for his analysis, Machlup showed that knowledge industries then contributed
29% of the GNP and employed 31% of the non-farm workforce.
At the Wharton School, Adrian McDonough was seeking to understand the
complex relationships among communications, computers, and management systems.
His 1963 book, Information Economics and Management Systems, postulated the
notion of “information economics,” a focus that led him to examining the value premises
of information within the firm. "The essence of information,” he noted, “is the property of
value – the use of information to further well-being. Information processing in the past
has suffered because it was assumed that it was similar to the processing of a physical
product. Information is and must always be conceptual in nature. It has no physical
100
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embodiment. The separation of the concept of information from the physical mediums
carrying information has been a major breakthrough."102
McDonough’s research linked the notions of knowledge, information, and
data to management activities and to organizations, making consideration of
information a necessary element of management reform. “Thus information,
problem solving, and decision making are sequentially related, and a study of one
must necessarily overlay the other. . . . Information pervades all aspects of a
business."103 Credited with advancing the notion of "treating information as a
resource" in business and government, McDonough's ideas found fertile ground
more than a decade later, profoundly influencing the members of the Commission
on Federal Paperwork. It was through this intellectual connection that the term
"information resources management" was coined.
In 1975, the Commission on Federal Paperwork began examining the problem of
excessive paperwork resulting from government activity. The commission found that
the practice of regarding information as a "free good" by many government officials was
an important cause of excessive paperwork. They estimated the annual federal
paperwork cost to the business community at $25-30 billion (in the 1975-1977 time
period). After two years of study the commission recommended numerous ways to
improve the management of information within the federal government, providing a
conceptual foundation for legislative action.104
In the two years following the commission’s conclusion, a number of paperwork
reduction initiatives were introduced, including three Senate bills in 1979.105 Each of
these narrowly drawn bills would create additional oversight of and restrictions on the
paperwork initiatives of agencies. None passed, and it was not until 1980 that a
legislative initiative broad enough to encompass a critical intersection of issues and
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interests was introduced. When passed in 1980 by unanimous voice vote, the
Paperwork Reduction Act of 1980 encompassed the issues of acquisition, computers,
and records, as well as the political streams of government reform, paperwork burden
reduction (especially for small business interests), and control over information
technology. IRM’s political benefactors displayed their common interests in passing the
Paperwork Reduction Act: proponents of a decrease in the paperwork burden,
especially on small business, a faction lead by Representative Frank Horton (R-NY);
those backing general government reform, especially to promote efficiency, a group led
by Senator Lawton Chiles (D-FL); and those seeking to institute centralized
management control over automatic data processing acquisitions in the federal
government, a faction led by Representative Jack Brooks (D-TX).106 On December 11,
1980, lame-duck President Jimmy Carter, a longstanding advocate of administrative
reform, signed the Paperwork Reduction Act creating an “information resources
management” function in each Federal agency. In the terms of the advocacy coalition
framework, information resources management was now a “nascent” policy sub-system,
a subsystem “in the process of forming.”107
2.5

Virtual Reality: Technology for Visual Representation
“Virtual reality is the ultimate representation, with the aim of simulating reality in

such a way that our perceptions of the virtual environment replace the perception of our
real environment. The development of perspective in the fifteenth century was indeed
the first milestone in the path which leads to the simulation of three-dimensional forms
through two-dimensional media.”108 While some might find the use of virtual reality (VR)
in policy research a bit incongruous, one could suggest that this is no different than the
first use of a Chi-Square test, a Pearson’s r, or a t-distribution in policy research. Virtual
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reality is a tool, as is statistics, with which to represent a complex reality – in this case a
digital and visual representation of issue transformation in policy activities.
Arriving in full-hype early in the 1990’s, virtual reality enthusiasts peddled their
technological innovation as the ultimate in interactive simulation or virtual experience.
Rheingold, in his popular book Virtual Reality,109 provided the first lay introduction,
characterizing the technology, personalities, and promise of VR. Part simulation, part
representation, and part interaction, virtual reality provides an environment that not only
is “totally visual, but the user can also be involved interactively with the outcome or
progress of the simulation. Virtual reality creates ‘worlds’ in which the user can visit,
interact with objects, change things, and experiment in general with the environment.
This element of interactivity becomes the key defining feature of a virtual reality
experience.”110 The early to mid 1990’s produced numerous books and articles on
virtual reality and its promise. Much of the writing was devoted to the technology and
the wishful thinking of the technology’s advocates. A few volumes, such as Pimental
and Teixeira’s Virtual Reality: Through the New Looking Glass,111 provided a balanced
perspective for viewing the technology, for understanding the challenges of creating a
virtual world, and for understanding some likely applications of VR’s capabilities –
without all the usual technoeuphoria.
“Virtual reality,” Pimentel says, “is all about illusion. It’s about computer graphics
in the theater of the mind. It’s about the use of high technology to convince yourself that
you’re in another reality, experiencing some event that doesn’t physically exist in the
world in front of you. Virtual reality is also a new media [sic] for getting your hands on
information, getting inside information, and representing ideas in ways not previously
possible. . . . Virtual reality is where the computer disappears . . . [it] retreats behind the
scenes and becomes invisible, leaving you free to concentrate on tasks, ideas,
problems, and communications.”112
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Given that virtual reality is all about representation and representing information
within a computer in ways so that the computer becomes invisible, the challenge then
becomes one of crafting the representation of information. Brenda Laurel, one of the
foremost thinkers about human-computer interface design, and author of the
provocative Computers as Theatre, asserts that a graphic designer’s role in a computer
representation is like the role of the theatrical scene designer. “Both create
representations of objects and environments that provide a context for action. . . . Both
theatrical design and graphical interface design are aimed at creating representations of
worlds that are like reality only different. But a scene design is not a whole play – for
that we also need representations of character and action. . . . In a theatrical view of
human-computer activity, the stage is a virtual world. The technical magic that supports
the representation, as in the theatre, is behind the scenes. Whether the magic is
created by hardware, software, or wetware is of no consequence; the only value is in
what it produces on the ‘stage.’ In other words, the representation is all there is.” 113
Literature providing insight into creating virtual representations, although
available, is of limited utility and follows one of two tracks. Stuart, author of a
comprehensive work on designing virtual environments, presents the rational software
engineering point of view.114 Its reductionistic and linear orientation presumes a
rational-comprehensive view of the entire enterprise, akin to the policy sciences
functionalist “linear policy stages” model from which analysts are trying to escape. The
other track provides “how to” and “here’s what we did” vignettes about VR world
creation. While individually interesting, one must peruse, extract, and distill useful
lessons from a considerable body of experiential and anecdotal information. Partially
filling this void is a relatively new field of study, information visualization, focusing on
visually displaying complex information without fealty to hardware or software
configurations.
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2.6

Visualization: The Toolset
“Until recently, the term visualization meant constructing a visual image in the

mind (Shorter Oxford English dictionary). But now it has come to mean something more
like a graphical representation of data or concepts. Thus, from being an internal
construct of the mind, a visualization has become an external artifact supporting
decision making.”115 The second, newer meaning is the primary meaning used in this
research; however, the visualization approaches used can also cause the phenomenon
of the first definition to occur. This overview of visualization literature focuses on three
broad groupings: the artistic, the academic, and the pragmatic.
In one of his early works, political scientist and statistician Edward Tufte
commented on the difficulty of representing statistical information.116 In several of his
subsequent projects, he remedied that difficulty by highlighting the visual display of
data,117 nouns,118 and verbs119 in his artistic quality books. In each of these three
volumes he focused on presenting exemplars of visual information, retaining fidelity to
the original phenomena, yet providing a visual and informational experience unavailable
through other means. Although Tufte eschewed computer visualizations until quite
recently, I asked him if he thought virtual reality had a future in visualizing complex
phenomena. Admitting that it might be possible, he noted that the primary challenge (as
of 1996) was trying to represent high resolution information in a low resolution medium.
While resolution remains a challenge, each successive generation of computing and
display devices lessens the barriers to true visual fidelity. As an icon in the
“visualization as informative art” category, Tufte provides visualization benchmarks.
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The artistic literature also includes the work of Richard Saul Wurman,120 and information
designer Clement Mok.121
Academic literature on visualization tends to cluster into two camps. One group
begins with the information and examines approaches to visualizing information. The
other group approaches visualization from the cognitive side, focusing on the
mechanisms available for crafting an understandable message. Fortunately, two recent
works, one from each of the camps identified above, summarize and extend the
available research and insights. Spence’s Information Visualization122 provides an
overview of approaches to information representation and coverage of all the recent
data viewing technologies. It should be of interest to anyone wishing to visualize
quantifiable social science data. Ware’s Information Visualization: Perception for
Design123 represents the perception-cognition approach to information visualization.
The greatest value derived from this book is the understanding gained into the contexts
and approaches for designing effective visualizations. Two other academics, Shephard
and Goodsell, provide useful insights into visualization phenomena, Shepard by
investigating the psychology of visual illusions,124 and Goodsell by interpreting political
phenomena visualized in the architecture of public spaces.125
The last category is a potpourri of pragmatic visualization literature, dedicated to
effective communication in general and to conveying specific messages in particular.
Wildbur and Burke’s Information Graphics126 provides visually rich examples of
wayfinding; techniques for maintaining spatial orientation in large, complex physical and
information spaces. Harris’s extensive reference work, Information Graphics,127
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provides approximately 4,000 illustrations of charts, maps, graphs, tables, and diagrams
for analyzing, managing, and communicating virtually any kind of interval, ordinal, or
relational data. Meyer’s Designing Infographics128 builds on the USA Today school of
newspaper graphics to provide a journalistic introduction to persuasive and effective
informational graphics. And last, but certainly not least, is Horn’s Visual Language.129
This volume is an ambitious approach to constructing a visual language that integrates
words, images, and shapes into a visual language capable of communicating across
cultural and geographic boundaries. Together these disparate titles provide a cafeteria
of approaches and techniques for organizing, integrating, and visually displaying
complex and conceptual information in a virtual reality world.
2.7

Summary
This chapter has provided a brief introduction to the fields and sources of

literature represented in this study. The policy sciences provide the foundation for this
effort by contributing the research question and the advocacy coalition framework used
to investigate issue transformation. Set in the institutions and governance processes of
the U.S. Federal government, this effort draws on public administration’s theory-practice
orientation for insights into information resources management as the substantive policy
area and research target. Virtual reality and information visualization, the other
contributing fields, provide technology and techniques with which to visually
communicate the structure, the process, and results of this investigation to a broader
and non-traditional audience.

128

Meyer, Eric K. Designing Infographics: Theory, Creative Techniques, & Practical Solutions.
Indianapolis: Hayden Books, 1997.
129
Horn, Robert E. Visual Language: Global Communication for the 21st Century. Bainbridge Island,
WA: MacroVU Inc., 1998.

46

