
Kevin Michael DeLuca attempts to address visual argument through the
concept of “image event,” a kind of visual documentation of a rhetorical strat-
egy.62 He draws examples from large-scale environmental demonstrations,
such as the (failed) 1975 Greenpeace attempt to disrupt the Soviet whaling
vessel Vlastny by positioning activists in inflatable boats between the harpoon
and the whale. DeLuca argues that despite the failed actions of Greenpeace’s
Save the Whales campaign, they succeed in their rhetorical purpose, namely
drawing massive worldwide attention to the problem in question. DeLuca
makes convincing claims that these situationist-style interventions actually
influence future policy, but I would argue that they do not deploy visual 
rhetoric in the true sense of the word. To be sure, images of the Greenpeace
actions appear to be partly, even largely responsible for subsequent protests
and rejoinders toward environmental policy changes, but the actions them-
selves are designed to generate provocation, not to make arguments for policy
changes.

The profusion of visual images recommends a subfield of rhetoric, but
visual rhetoric remains an emerging discipline. The very notion of a visual
rhetoric reinforces the idea that rhetoric is a general field of inquiry, applica-
ble to multiple media and modes of inscription. To address the possibilities
of a new medium as a type of rhetoric, we must identify how inscription works
in that medium, and then how arguments can be constructed through those
modes of inscription.

Digital Rhetoric

Visual rhetoric offers a useful lesson in the creation of new forms of rhetoric
in the general sense. One would be hard pressed to deny that advertisements,
photographs, illustrations, and other optical phenomena have some effect on
their viewers. To be sure, visual rhetoric is often at work in videogames, a
medium that deploys both still and moving images. A study of visual rheto-
ric in games would need to address the disputes of the former field, especially
the rift between psychological and cultural discourses about manipulation and
phenomenal impact on the one hand and logical deliberation on the other.
But despite its possible value to digital media, visual rhetoric cannot help us
address the rhetorical function of procedural representation. To convincingly
propose a new domain for rhetoric, one is obliged to address the properties of
the persuasive medium in particular, and the general practice of persuasion
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on the other. Visual rhetoric simply does not account for procedural repre-
sentation. This is not a flaw in the subfield of visual rhetoric; there is much
value to be gained from the study of images in all media. But in procedural
media like videogames, images are frequently constructed, selected, or
sequenced in code, making the stock tools of visual rhetoric inadequate. Image
is subordinate to process.

Unfortunately, many efforts to unite computers and rhetoric do not even
make appeals to visual rhetoric, instead remaining firmly planted in the tra-
ditional frame of verbal and written rhetoric in support of vague notions of
“the digital.” Digital rhetoric typically abstracts the computer as a considera-
tion, focusing on the text and image content a machine might host and the
communities of practice in which that content is created and used. Email,
websites, message boards, blogs, and wikis are examples of these targets. To
be sure, all of these digital forms can function rhetorically, and they are worthy
of study; like visual rhetoricians, digital rhetoricians hope to revise and rein-
vent rhetorical theory for a new medium. James P. Zappen begins his inte-
grated theory of digital rhetoric on this very note: “Studies of digital rhetoric,”
he writes, “help to explain how traditional rhetorical strategies of persuasion
function and are being reconfigured in digital spaces.”63 But for scholars of
digital rhetoric, to “function in digital spaces” often means mistaking sub-
ordinate properties of the computer for primary ones. For example, Laura J.
Gurak identifies several “basic characteristics”64 of digital rhetoric, including
speed, reach, anonymity, and interactivity.65 Of these, the first three simply
characterize the aggregate effects of networked microcomputers. On first blush
the last characteristic, interactivity, appears to address the properties of the
computer more directly. But Gurak does not intend interactivity to refer to 
the machine’s ability to facilitate the manipulation of processes. Instead, she 
is thinking of the more vague notion of computer-mediated discussion and 
feedback, essentially a repetition and consolidation of the other three 
characteristics.66

Other digital rhetoricians likewise focus on the use of digital computers to
carry out culturally modified versions of existing oral and written discourse;
letters become emails, conversations become instant message sessions. Barbara
Warnick has argued that the more populist, nonhierarchical structure of the
web facilitated opposition to the standards of traditional media. For example,
Warnick explores zines and personal websites as welcome alternatives to top-
down commercial media like print magazines.67 Others want educators, 
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especially secondary and postsecondary instructors, to provide stylistic train-
ing in increasingly indispensable digital forms like email and the web.
Richard Lanham has made a case for digital rhetoric’s place in the broader
“digital arts,” encouraging higher education to address the changing compo-
sition practices brought on by so-called new media.68 Both Warnick and
Lanham’s proposals are reasonable and valuable. But they focus on revisions
of existing cultural and expressive practices; the computer is secondary. What
is missing is a digital rhetoric that addresses the unique properties of com-
putation, like procedurality, to found a new rhetorical practice.

This challenge is aggravated by the fact that rhetoric itself does not 
currently enjoy favor among critics of digital media. In one highly visible
example, new media artist and theorist Lev Manovich has argued that digital
media may sound a death knell for rhetoric. Writing about web interfaces,
Manovich doubts that hypertext could serve a rhetorical function:

While it is probably possible to invent a new rhetoric of hypermedia that will use

hyperlinking not to distract the reader from the argument (as is often the case today),

but rather to further convince her of an argument’s validity, the sheer existence and

popularity of hyperlinking exemplifies the continuing decline of the field of rhetoric

in the modern era. . . . World Wide Web hyperlinking has privileged the single figure

of metonymy at the expense of all others. The hypertext of the World Wide Web leads

the reader from one text to another, ad infinitum. . . . Rather than seducing the user

through a careful arrangement of arguments and examples, points and counterpoints,

changing rhythms of presentation, . . . [hypertext] interfaces . . . bombard the user

with all the data at once.69

One can raise numerous objections to Manovich’s claims. For one, he has a
rather curious view of hypertext that seems to equate hypermedia with media
gluttony. Manovich seems to think that web pages present links in an attempt
to substitute their linkage for their content, causing endless, haptic clicking
on the part of the user. Meaning is tragically, “infinitely” deferred. This claim
is especially curious given the prehistory of hypertext in Vannevar Bush’s con-
ceptual Memex and Ted Nelson’s Xanadu.70 These systems were conceived
largely as tools to increase the correlation between documents, as material man-
ifestations of manual cross-reference. Today, hypertext on “ordinary” websites
is frequently used in this fashion; they provide additional information or
resources to the user who wishes to confer them. Frequently, these resources
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take the form of supporting arguments, evidence, or citation, very old and
very traditional tools in written rhetoric.

While Manovich considers the nature of the hyperlink, he ignores the 
computational system that facilitates hypermedia in the first place. Chris
Crawford has used the term process intensity to refer to the “degree to which a
program emphasizes processes instead of data.”71 Higher process intensity—
or in Crawford’s words a higher “crunch per bit ratio”—suggests that a
program has greater potential for meaningful expression. While hypertexts
themselves exhibit low process intensity, the systems that allow authorship
and readership of web pages exhibit high process intensity. A web browser
must construct a request for a page using the proper format for the Hyper-
text Transfer Protocol (HTTP) that carries requests between the computer and
a server. The computer must then create a connection to the server via Trans-
mission Control Protocol (TCP), which in turn communicates the request via
Internet Protocol (IP), the communication convention that transports data
across the packet-switched network that comprises the Internet. The server
hosting the requested web page must then interpret the request, retrieve the
requested document, and prepare it for transmission back to the user’s com-
puter via the same protocols, HTTP atop TCP/IP. IP guarantees delivery of
all packets in a request, so the receiving computer’s network layer must deter-
mine—all in code—whether all the packets have been received, which ones
are out of order, and which need to be resent owing to corruption or loss. Once
received, reordered, and reconstructed, the web browser must then take the
textual data that the server has returned and render it in the browser. This
too takes place in code. The web page is made up of Hypertext Markup Lan-
guage (HTML), which the browser must parse, making decisions about which
elements to place where and in what format on the user’s screen. Then the
web browser repeats the process for other resources referenced in the HTML
document, such as other embedded HTML pages, images, script files, or
stylesheets.

These technical details may appear to have little to do with Manovich’s
claims about the endless progression of hyperlinks on a web page. But the
aggregate software systems that facilitate web-based hypertext are what make
it possible to link and click in the first place. The principal innovation of the
web is the merger of a computer-managed cross-referencing system with a 
networking system that supports heterogenous clients. More plainly put,
Manovich ignores the software systems that make it possible for hyperlinks
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to work in the first place, instead making loose and technically inaccurate
appeals to computer hardware as exotic metaphors rather than as material
systems. Continuing the argument above, he compares hypertext to computer
chipsets: “individual texts are placed in no particular order, like the Web page
designed by [artist collective] antirom for HotWired. Expanding this com-
parison further, we can note that Random Access Memory, the concept behind
the group’s name, also implies a lack of hierarchy: Any RAM location can be
accessed as quickly as any other.”72 Manovich compares the HotWired website
to RAM not because computer memory facilitates the authorship of websites,
but because the website was designed by a group that uses a pun on a com-
puter chip term in their name—a different chip from RAM, as it happens,
Read Only Memory, or ROM.

Manovich admits that a new rhetoric of hypermedia is “probably possible,”
but clearly he has no intention of pursuing one. Gurak and Warnick are not
cynical about rhetoric and communication, but they focus on digital com-
munities of practice, treating the computer primarily as a black-box network
appliance, not as an executor of processes. In short, digital rhetoric tends 
to focus on the presentation of traditional materials—especially text and
images—without accounting for the computational underpinnings of that
presentation.

Rhetorician Elizabeth Losh neatly summarizes this inconsistency among
digital rhetoricians. “In the standard model of digital rhetoric,” she argues,
“literary theory is applied to technological phenomena without considering
how technological theories could conversely elucidate new media texts.”73

While I admit that there are useful interrogations of digital media that focus
on reception over the technological structure (Losh’s own work on the way
digital artifacts take part in the public sphere is such a one), my contention
here is that approaches to digital rhetoric must address the role of procedu-
rality, the unique representational property of the computer.

Procedural Rhetoric

With these lessons in mind, I would now like to put the concepts of procedu-
rality and rhetoric back together. As I proposed at the start of this chapter, pro-
cedural rhetoric is the practice of using processes persuasively, just as verbal
rhetoric is the practice of using oratory persuasively and visual rhetoric is the
practice of using images persuasively. Procedural rhetoric is a general name
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for the practice of authoring arguments through processes. Following the 
classical model, procedural rhetoric entails persuasion—to change opinion or
action. Following the contemporary model, procedural rhetoric entails expres-
sion—to convey ideas effectively. Procedural rhetoric is a subdomain of pro-
cedural authorship; its arguments are made not through the construction of
words or images, but through the authorship of rules of behavior, the con-
struction of dynamic models. In computation, those rules are authored in code,
through the practice of programming.

My rationale for suggesting a new rhetorical domain is the same one that
motivates visual rhetoricians. Just as photography, motion graphics, moving
images, and illustrations have become pervasive in contemporary society, so
have computer hardware, software, and videogames. Just as visual rhetoricians
argue that verbal and written rhetorics inadequately account for the unique
properties of visual expression, so I argue that verbal, written, and visual
rhetorics inadequately account for the unique properties of procedural expres-
sion. A theory of procedural rhetoric is needed to make commensurate judg-
ments about the software systems we encounter every day and to allow a more
sophisticated procedural authorship with both persuasion and expression as
its goal.

Procedural rhetorics afford a new and promising way to make claims about
how things work. Consider a particularly sophisticated example of a procedural
rhetoric at work in a game. The McDonald’s Videogame is a critique of McDon-
ald’s business practices by Italian social critic collective Molleindustria. The
game is an example of a genre I call the anti-advergame, a game created to
censure or disparage a company rather than support it.74 The player controls
four separate aspects of the McDonald’s production environment, each of
which he has to manage simultaneously: the third-world pasture where cattle
are raised as cheaply as possible; the slaughterhouse where cattle are fattened
for slaughter; the restaurant where burgers are sold; and the corporate offices
where lobbying, public relations, and marketing are managed. In each sector,
the player must make difficult business choices, but more importantly he must
make difficult moral choices. In the pasture, the player must create enough
cattle-grazing land and soy crops to produce the meat required to run the
business. But only a limited number of fields are available; to acquire more
land, the player must bribe the local governor for rights to convert his people’s
crops into corporate ones. More extreme tactics are also available: the player
can bulldoze rainforest or dismantle indigenous settlements to clear space for
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grazing (see figure 1.1). These tactics correspond with the questionable busi-
ness practices the developers want to critique. To enforce the corrupt nature
of these tactics, public interest groups can censure or sue the player for vio-
lations. For example, bulldozing indigenous rainforest settlements yields
complaints from antiglobalization groups. Overusing fields reduces their
effectiveness as soil or pasture; creating dead earth also angers environmen-
talists. However, those groups can be managed through PR and lobbying in
the corporate sector. Corrupting a climatologist may dig into profits, but it
ensures fewer complaints in the future. Regular subornation of this kind is
required to maintain allegiance. Likewise, in the slaughterhouse players can
use growth hormones to fatten cows faster, and they can choose whether to
kill diseased cows or let them go through the slaughter process. Removing
cattle from the production process reduces material product, thereby reduc-
ing supply and thereby again reducing profit. Growth hormones offend health
critics, but they also allow the rapid production necessary to meet demand in
the restaurant sector. Feeding cattle animal by-products cheapens the fatten-
ing process, but is more likely to cause disease. Allowing diseased meat to 
be made into burgers may spawn complaints and fines from health officers,
but those groups too can be bribed through lobbying. The restaurant sector
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demands similar trade-offs, including balancing a need to fire incorrigible
employees with local politicians’ complaints about labor practices.

The McDonald’s Videogame mounts a procedural rhetoric about the necessity
of corruption in the global fast food business, and the overwhelming tempta-
tion of greed, which leads to more corruption. In order to succeed in the long-
term, the player must use growth hormones, he must coerce banana republics,
and he must mount PR and lobbying campaigns. Furthermore, the tempta-
tion to destroy indigenous villages, launch bribery campaigns, recycle animal
parts, and cover up health risks is tremendous, although the financial benefit
from doing so is only marginal. As Patrick Dugan explains, the game imposes
“constraints simulating necessary evils on one hand, and on the other hand
. . . business practices that are self-defeating and, really just stupid.”75 The
game makes a procedural argument about the inherent problems in the fast
food industry, particularly the necessity of overstepping environmental and
health-related boundaries.

Verbal rhetoric certainly supports this type of claim; one can explain the
persuasive function of processes with language: consider my earlier explana-
tion of the rhetoric of retail store return policies, or Eric Schlosser’s popular
book and film Fast Food Nation, which addresses many of the issues repre-
sented in The McDonald’s Videogame.76 But these written media do not express
their arguments procedurally; instead, they describe the processes at work in
such systems with speech, writing, or images. Likewise, it is possible to char-
acterize processes with visual images. Consider a public service campaign
called G!rlpower Retouch, commissioned by the Swedish Ministry of Health
and Social Affairs. The goal of the campaign was to reduce the fixation on
physical appearance caused partly by unrealistic body images in magazines
and media. Forsman & Bodenfors, the agency hired to execute the campaign,
created a click-through demo that explains how photo retouchers make sig-
nificant changes to the bodies of their already striking models, hoping to
render them even more perfect.77 The demonstration depicts an attractive,
young blonde on the cover of a fictional magazine. The user is then given the
opportunity to undo all the photo retouches and individually reapply them.
A textual explanation of the technique is also provided.

G!rlpower Retouch unpacks a process, the process of retouching photos for
maximum beauty. It uses sequences of images combined with written text to
explain each step. The artifact makes claims about images, so it makes rea-
sonable use of images as propositions in the argument. Retouch even deploys
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the Aristotelian tactic of example, using a single model image to depict feature
modifications common to all model images—eyes, teeth, lips, nose, jawline,
hair, breasts, and so forth. The piece makes claims about the process of
retouching, which is itself facilitated by the procedural affordances of image-
editing software like Adobe Photoshop. However, Retouch does not deploy a pro-
cedural rhetoric, since it does not use representational processes to explain the
actual processes used in photo retouching. That said, one could imagine 
a procedural version of the same argument. Simply replicating a photo editor
would supply the needed procedurality, but not the required rhetoric. 
The steps needed to accomplish the individual effects are complex and require
professional-level command of the tools. Instead, a procedural implementa-
tion might abstract a set of editing tools particular to model editing, for
example a “thinning” tool for waists, arms, and hips. Shadow and highlight-
ing tools could be added for cheeks, hair, and breast augmentation. Instead of
clicking through a sequence of images that explain the retouching process,
the user would be put in charge of implementing it himself. A procedural
implementation would accentuate and extend the use of paradigmatic evi-
dence in the existing version of Retouch. In its current implementation, the
piece depicts only one model. Her archetypical appearance makes her an effec-
tive example, and her three-quarter perspective pose allows the authors to
address both face and body modifications. But a procedural version of the same
argument would facilitate a variety of different images, full-body, head-and-
shoulders, different body types, and so forth. Such a system might also allow
the user to load his own photos, or photos from the Internet; these would
serve as the data on which the retouching processes could run. Such a capac-
ity would extend the rhetorical power of example.

Another, similar online consumer-awareness tool makes strides in the direc-
tion of procedural rhetoric while resting comfortably in the domain of visual
rhetoric. PBS Kids maintains a website for young viewers, hosting show pages,
games, and other interactive features.78 Among the features is “Don’t Buy It,”
a minisite that seeks to educate kids about the tricks advertisers use to turn
kids into consumers.79 The site features simple quizzes to help kids under-
stand media manipulation (coincidentally, among them is a much simpler
version of G!rlpower Retouch for food advertising).80

One of these features is Freaky Flakes, an interactive program that allows
the user to design a cereal box. Unlike Retouch, Freaky Flakes asks the user to
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construct a box from the ground up, starting with its color. Textual informa-
tion explains the benefits of each color, for example, “Orange stimulates the
appetite and is one of the most popular cereal box colors.” Next the user selects
a character, again reading textual descriptions, for example, “The superhero is
a great choice because little kids prefer fantasy characters to pictures of real
people.” Next the user enters a cereal name; the program advises him to “pick
a name that is an attention grabber.” Then the user selects one of four banners
to add to the box to add marketing appeal, such as “Outrageous Crunch!”
which “makes your cereal seem fun and exciting to eat.” Finally, the user
selects a prize to place inside, following advice about gender identification
such as “Tattoos appeal to boys and girls.” The user can view the completed
box (see figure 1.2) or make a new one.

The argument Freaky Flakes mounts is more procedural than Retouch, but
only incrementally so. The user recombines elements to configure a cereal box,
but he chooses from a very small selection of individual configurations. Freaky
Flakes is designed for younger users than Retouch, but the children who watch
PBS Kids also likely play videogames much more complex than this simple
program. Most importantly, Freaky Flakes fails to integrate the process of
designing a cereal box with the supermarket where children might actually
encounter it. The persuasion in Retouch reaches its apogee when the user sees
the already attractive girl in the fake magazine ad turned into a spectacularly
beautiful one. This gesture is a kind of visual enthymeme, in which the
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authors rely on the user’s instinctual and culturally mediated idea of beauty
to produce actual arousal, jealousy, or self-doubt. Freaky Flakes offers no
similar conclusion. The user creates a cereal box, but every box yields the same
result (even combining the superhero and the princess ring yields the con-
gratulatory message, “Your box looks great!”). A more effective procedural
argument would enforce a set of rules akin to the tactics advertisers use to
manipulate kids, while providing a much larger possibility space for box
authorship. Within this space, the user would have the opportunity both to
succeed and to fail in his attempt to manipulate the simulated children buying
the cereal. Through multiple designs, the user might home in on the logic
that drives the advertisers, resulting in increased sales of his virtual cereal.
This gesture represents a procedural enthymeme—the player literally fills in
the missing portion of the syllogism by interacting with the application, but
that action is constrained by the rules. That is to say, a set of procedural con-
straints would determine which combinations of design strategies influence
kids more and less successfully.

Let’s revisit verbal and visual rhetorics’ stumbling blocks in light of these
two examples of potential procedural rhetorics. Charles Hill pointed out that
images offer greater “vividness” than verbal narration or written description.
Vivid information, he argued, “seems to be more persuasive than non-vivid
information.”81 J. Anthony Blair countered that vivid images may increase
presence, but they do not necessarily mount arguments. Even if images 
successfully cause viewers to take certain actions, those viewers are more 
likely manipulated than they are persuaded. Visual arguments, argues 
Blair, “lack [the] dialectical aspect [of] the process of interaction between the
arguer and the interlocutors, who raise questions or objections.”82 Procedural
rhetoric must address two issues that arise from these discussions: first, 
what is the relationship between procedural representation and vividness?
Second, what is the relationship between procedural representation and 
dialectic?

To address the first question, I reproduce a table from Hill’s essay, which
he names “A comprehensive continuum of vividness.”

Most Vivid Information actual experience

moving images with sound

static photograph

realistic painting

line drawing
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narrative, descriptive account

descriptive account

abstract, impersonal analysis

Least Vivid Information statistics

Immediately one can see that procedural representation is absent from this
continuum. Simulation does not even make the list. Further yet, Hill accounts
for no computational media whatsoever. I would be less inclined to quibble
with the exclusion had Hill not called the continuum “comprehensive,” indi-
cating his intention to cover representational forms and their relationship 
to vividness fully.83 Procedural representation is representation, and thus cer-
tainly not identical with actual experience. However, procedural representa-
tion can muster moving images and sound, and software and videogames are
capable of generating moving images in accordance with complex rules that
simulate real or imagined physical and cultural processes. Furthermore, pro-
cedural representations are often (but not always—see below) interactive; they
rely on user interaction as a mediator, something static and moving images
cannot claim to do. These capacities would suggest that procedurality is more
vivid than moving images with sound, and thus earns the second spot on the
continuum, directly under actual experience.84 However, other factors might
affect the relative vividness of procedural representations. For example, a sim-
ulation that accepts numerical input and generates numerical output might
seem more akin to an abstract, impersonal analysis or even a set of statistics,
falling to the bottom of Hill’s continuum. Recalling Crawford’s notion 
of process intensity, I would submit that procedural representations with 
high process intensity and with meaningful symbolic representations in 
their processes—specimens like interactive fiction, software, and especially
videogames—certainly earn a spot above moving images on the continuum.
Given this caveat, procedural representation seems equally prone to the
increased persuasive properties Hill attributes to vividness.

What about procedural representations’ relationship to dialectic? Hill
argues that images are comprehended “wholistically and instantaneously,”
whereas verbal texts are apprehended “relatively slowly over time” as a result
of their “analytic nature.”85 Interestingly, Hill characterizes the latter as “made
up of discrete meaningful units,” a property somewhat similar to my charac-
terization of procedurality as the configuration of logical rules as unit opera-
tions. Blair’s objection to visual arguments centers around images’ reduced
ability to advance propositions, a requirement of rhetorical argument. The
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visual argument Blair names most effective is the famous 1964 Lyndon
Johnson television spot known as the “Daisy Ad.”86 Here is an account of the
ad as accurately described by Wikipedia (www.wikipedia.org):

The commercial begins with a small girl picking the petals of a daisy while counting

slowly. An ominous-sounding male voice is then heard counting down as the girl 

turns toward the camera, which zooms in until her pupil fills the screen, blacking it

out. Then the countdown reaches zero and the blackness is replaced by the flash and

mushroom cloud from a nuclear test. A voiceover from Johnson follows: “These are

the stakes! To make a world in which all of God’s children can live, or to go into 

the dark. We must either love each other, or we must die.” Another voiceover then

says, “Vote for President Johnson on November 3. The stakes are too high for you to

stay home.”87

Blair argues that this visual image does make an argument “in the sense of
adducing a few reasons in a forceful way.”88 In particular, the ad invokes a
visual enthymeme that completes a syllogism:

Increasing nuclear proliferation will likely lead to the destruction of humanity.

Goldwater supports nuclear proliferation (omitted).

Therefore, electing Goldwater may lead to the destruction of humanity.

Nevertheless, argues Blair, the ad “does not embody dialectic completely. In
particular, it “does not permit the complexity of such dialectical moves as the
raising of objections in order to refute or otherwise answer them.”89

How does such an example compare with procedural representation? For
one part, procedural rhetorics do mount propositions: each unit operation in
a procedural representation is a claim about how part of the system it repre-
sents does, should, or could function. The McDonald’s Videogame makes claims
about the business practices required to run a successful global fast-food
empire. My hypothetical revision of Freaky Flakes makes claims about the
techniques advertisers use to design cereal boxes, as well as claims about chil-
dren’s culturally and psychologically influenced responses to specific box con-
figurations. These propositions are every bit as logical as verbal arguments—in
fact, internal consistency is often assured in computational arguments, since
microprocessors and not human agents are in charge of their consistent 
execution.90
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What about raising objections? One might argue that many computational
systems do not allow the user to raise procedural objections—that is, the player
of a videogame is usually not allowed to change the rules of play. Many critics
have objected to this tendency, calling for games that allow players to alter
core simulation dynamics to allow alternative perspectives. Most famously,
Sherry Turkle has criticized91 Sim City92 for its failure to include alternative
taxation-to-social services dynamics, a debate I have discussed in detail else-
where.93 Applying this objection to our current examples, one might point
out that users of Freaky Flakes cannot make alterations to the designers’ con-
ception of advertising manipulation.

I have two responses to this objection. For one part, the type of user alter-
ation Turkle and others call for is not the same as the dialectical objections
Blair requires of arguments. One raises objections to propositions in the hopes
of advancing conflicting or revisionist claims. Conversely, one allows user
alteration in order to construct an artifact that accounts for multiple per-
spectives on a particular subject. One usually makes rhetorical claims precisely
to exclude opposing positions on a subject, not to allow for the equal validity
of all possible positions. For example, in the case of Freaky Flakes, one might
object that the underlying model for advertising influence presumes the media
ecology of consumer capitalism. This is a reasonable objection; but such a
wholesale revision might imply a different simulation entirely, one that would
be outside the expressive domain of the artifact. However, procedural repre-
sentations often do allow the user to mount procedural objections through
configurations of the system itself. In my hypothetical procedural revision of
Freaky Flakes, the player might attempt to find inconsistencies in the creator’s
model by designing boxes that both produce socially responsible messages and
appeal to children.

For another part, all artifacts subject to dissemination need not facilitate
direct argument with the rhetorical author; in fact, even verbal arguments
usually do not facilitate the open discourse of the Athenian assembly. Instead,
they invite other, subsequent forms of discourse, in which interlocutors can
engage, consider, and respond in turn, either via the same medium or a dif-
ferent one. Dialectics, in other words, function in a broader media ecology
than Blair and Turkle allow. This objection applies equally to all rhetorical
forms—verbal, written, visual, procedural, or otherwise.

Just as an objection in a debate would take place during the negation or
rebuttal of the opponent rather than in the construction of the proponent, so
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an objection in a procedural artifact may take place in a responding claim of
a verbal, written, visual, or procedural form. Such objections are not disal-
lowed by the Daisy ad or by Freaky Flakes; they merely require the interlocutor
to construct a new claim in another context—for example a responding TV
spot or software program.

Consider an example of a procedural representation that addresses both 
of these concerns. The Grocery Game is a website that gives subscribers 
access to a special grocery list, sorted by grocery store and U.S. location.94 The
game’s premise is this: supermarkets structure their pricing to maximize 
consumer spending on a short-term basis; they count on families buying
enough groceries for about a week’s time and then returning for more the 
following week. Buying in this fashion inevitably costs more, as consumers
don’t take advantage of the cost leverage afforded by bulk purchases of 
staples. The Grocery Game addresses this issue by automating the research 
necessary to produce lists of common products that maximize weekly 
coupon and in-store specials for a given week, while encouraging larger 
purchases of basics to last many weeks. Despite its name, “The List” is 
really a procedural system designed to maximize savings through strategic 
use of coupons and stockpiling. The game’s method is clarified on the 
website:

The Grocery Game is a fun, easy way to save hundreds of dollars on groceries each

month. TERI’S LIST [the founder’s name is Teri] reveals the “rock bottom” prices on

hundreds of products each week and matches them up with manufacturers’ coupons

for the best possible savings at your local supermarket. The Grocery Game has exclu-

sive databases that track manufacturers’ coupons along with weekly sales and specials,

both advertised and UN-advertised. With TERI’S LIST, the days of time consuming

work required for effective couponing are over. The Grocery Game does all the hard

work and research, presented in a quick reference format on the internet each week,

as TERI’S LIST. Members log in, spend a few minutes with a pair of scissors, and

they’re off to win The Grocery Game!

The game has a goal (save as much money as possible) and a set of simple
rules (stockpiling and couponing) that constitute its procedural rhetoric. A
subsequent procedural system trolls grocery stock and advertising lists to
produce a savings-maximized shopping plan tuned to a particular locality,
based on the two tactics just mentioned.

Chapter 1

38



The Grocery Game makes two major claims. For one part, it claims that the
grocery business relies on weekly shopping for higher profits. Playing for a
month and checking one’s grocery budget against a previous month easily con-
firms this claim. For another part, the game claims that grocery shopping is
fundamentally an exercise in spending as little money as possible. One might
raise several objections to this claim: gastronomy is an experience central to
human culture and should not be blindly replaced with frugality; buying the
cheapest products for a given week sidesteps considerations like business ethics
and the sustainability of growers and manufacturers; the cheapest products
are sometimes, and perhaps often, at odds with ideal nutritional goals; a
lowest-common-denominator grocery list assumes that all families are the
same, while in fact every family has specific tastes and health considerations
(such as food allergies); stockpiling requires storage space, which supports an
undesirable obsession with material property. The Grocery Game has a hard time
responding to these objections, although it is possible to pick and choose
among the items the search algorithm generates.

While the game does not provide the user with direct access to the search
algorithms that generate its lists, so that a user could wage these objections
in code, it does provide a flourishing community of conversation. The message
boards have entire threads devoted to savings for a particular week. This vari-
ation on the high-score list replaces hierarchical performance with discourse—
an opportunity to share how well you did according to your own particular
goals. It’s not just about winning; it’s also about telling people what you did
and how you did it. Cash savings are winnings in a literal sense. To a lesser
extent, so is fooling the grocery industry by refusing to play by their profit-
maximizing rules. But the real winnings seem to come from what people do
with what they save. Here’s an example from the boards:

i [sic, throughout] have been a lister for 1 year now. grocery shopping has 

changed 100% for me. i dreaded every single minute of being in a market. now, 

i find it to be fun. i average 100.00 a week in savings and spending 150.00. Today, 

i was able to purchase the dvd “Holes” for my children. It is because of the great

savings weekly that i am able to purchase things like that “big ticket” item with

ease.95

The community discourse at the game’s message boards are not always related
to objections to its underlying procedural rhetoric, but the availability of this
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forum facilitates active reconfiguration of the game’s rules and goals, a topic
to which I will return in chapter 11.

Interactivity

Procedural representations do not necessarily support user interaction. Many
computational simulation methods make claims about processes in the mate-
rial world, but limit user participation significantly. Take a simple computa-
tional model like the Monte Carlo method, a statistical sampling technique
used to approximate the results of complex quantitative problems. The classic
example of the Monte Carlo method in practice is the so-called Buffon’s needle
problem. George-Louis Leclerc, Comte de Buffon, posed the following ques-
tion: If a needle of a particular length is dropped at random onto a horizon-
tal surface ruled with parallel lines drawn at a greater than the length of the
needle, what is the probability that the needle will cross one of the lines?96

In a computational model of the Monte Carlo algorithm, the user might con-
figure the length of the needle and the distance of the lines, then run the oper-
ation. Similarly, in a physical simulation, such as a demonstration of rigid
body collision or mechanical dynamics, a human operator might configure the
size and mass of objects or the relative force of gravity, elasticity, and other
properties before observing the result.

A more complex and expressive example of a procedural system with
limited user interaction can be found in Chris Crawford’s 1990 game 
about global ecology, Balance of the Planet.97 In the game, the player sets global
environmental policies. The game challenges players to balance global eco-
logical and economic forces through taxation and expenditure. However, each
of the player’s policies sets a complex set of interrelated relationships in
motion. For example, forest clearing changes the carbon dioxide levels, which
affect global warming. The player enacts policy by adjusting sliders to change
underlying policies (see figure 1.3), executing the results, and again revising
the policies.

The Monte Carlo simulation, physical simulations, and Balance of the Planet
all accept simple user input and configuration, perhaps the most basic type of
input to a computer program other than merely executing and automatically
returning results based on hard-coded parameters. Interactivity is an entrenched
notion in studies of digital media. Janet Murray rightly calls the term “vague”
despite its “pervasive use.”98 Murray argues that the simple manipulation of
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Figure 1.3 Chris Crawford’s 1990 title Balance of the Planet offers a sophisticated model

of interrelated environmental issues.



a computational system, the “mere ability to move a joystick or click on a
mouse” is not sufficient cause for “agency”—genuine embodied participation
in an electronic environment.99 Rather, such environments must be mean-
ingfully responsive to user input. This state of affairs constitutes one of
Murray’s four properties of the computer, its participatory nature. “Procedural
environments,” she argues, “are appealing to us not just because they exhibit
rule-generated behavior, but because we can induce the behavior. . . . the
primary representational property of the computer is the codified rendering
of responsive behaviors. This is what is most often meant when we say that
computers are interactive. We mean they create an environment that is both
procedural and participatory.”100

As Balance of the Planet suggests, procedural rhetorics do not necessarily
demand sophisticated interactivity. But we might ask if procedural rhetorics
benefit from sophisticated interactivity. Following Murray, sophistication in this
context does not refer to more or more frequent interaction, the kind that more
buttons or faster hand-eye responses would entail. Rather, sophisticated inter-
activity means greater responsiveness, tighter symbolic coupling between user
actions and procedural representations. Balance of the Planet offers a terrifically
sophisticated procedural model of global ecology, but its coupling of user
action to the game’s causal model is weak, reducing both empathetic and
dialectical engagement.

Another way to understand the role of interactivity in procedural rhetoric
is through the concept of play. The weak coupling between model and expe-
rience in Balance of the Planet does not arise from a poverty of procedural rep-
resentation. Rather, it arises from the awkward way that representation is
exposed to the player. Play is a complex concept with a long and arduous 
intellectual history in numerous fields. Rather than understand play as child’s
activity, or as the means to consume games, or even as the shifting centers of
meaning in poststructuralist thought, I suggest adopting Katie Salen and Eric
Zimmerman’s useful, abstract definition of the term: “play is the free space of
movement within a more rigid structure.”101 Understood in this sense, play
refers to the possibility space created by processes themselves. Salen and Zim-
merman use the example of the play in a mechanism like a steering column,
in which the meshing gears creates “play” in the wheel, before the turning
gesture causes the gears to couple. In a procedural representation like a
videogame, the possibility space refers to the myriad configurations the player
might construct to see the ways the processes inscribed in the system work.
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This is really what we do when we play videogames: we explore the possibil-
ity space its rules afford by manipulating the game’s controls.

While Balance of the Planet sports a very large possibility space, the game’s
controls and feedback system make it difficult for players to keep track of the
decisions they have already made and to see the aggregate effects of those 
decisions. The game is hard to play; that is, it is difficult to understand the
processes at work inside and the nature of the possibility space those processes
create.

In the context of procedural rhetoric, it is useful to consider interactivity
in relation to the Aristotelian enthymeme. The enthymeme, we will remem-
ber, is the technique in which a proposition in a syllogism is omitted; the lis-
tener (in the case of oratory) is expected to fill in the missing proposition and
complete the claim. Sophisticated interactivity can produce an effective 
procedural enthymeme, resulting in more sophisticated procedural rhetoric.
Sometimes we think of interactivity as producing user empowerment: the
more interactive the system, the more the user can do, and the better the expe-
rience. For example, many players and critics have celebrated Grand Theft Auto
III (GTAIII)102 as a game that allows the player to “go anywhere, do any-
thing.”103 This sentiment is flawed for several reasons. First, the game does
not actually allow the player to “do anything”; rather, in the words of one
reviewer, “GTAIII let you do anything you wish, within the parameters of the
game.”104 The “parameters of the game” are made up of the processes it sup-
ports and excludes. For example, entering and exiting vehicles is afforded in
GTAIII, but conversing with passersby is not (see chapter 3 for more on this
subject). This is not a limitation of the game, but rather the very way it
becomes procedurally expressive. Second, the interactivity afforded by the
game’s coupling of player manipulations and gameplay effects is much nar-
rower than the expressive space the game and the player subsequently create.
The player performs a great deal of mental synthesis, filling the gap between
subjectivity and game processes.

Previously, I have argued that the ontological position of a videogame (or
simulation, or procedural system) resides in the gap between rule-based rep-
resentation and player subjectivity; I called this space the “simulation gap.”105

Another way to think about the simulation gap is in relation to rhetoric. A
procedural model like a videogame could be seen as a system of nested
enthymemes, individual procedural claims that the player literally completes
through interaction. If Balance of the Planet increased player interaction by
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adding more sliders to move, it would not necessarily become more expres-
sive or more persuasive. On Hill’s vividness continuum, Balance of the Planet
might land closer to the realm of abstract analysis, despite its rich procedural
policy model. However, if it increased the coupling between the computer’s
procedural rhetoric and the exposition of that rhetoric, its persuasive value
would likely increase as well. Ironically, Chris Crawford himself has offered a
definition of interactivity that addresses this very problem: “I choose to define
it [interactivity] in terms of a conversation: a cyclic process in which two
actors alternately listen, think, and speak. The quality of the interaction
depends on the quality of each of the subtasks (listening, thinking, and speak-
ing).”106 In the case of Balance of the Planet, the player does a lot of meaning-
ful listening and thinking, but not much meaningful speaking. The computer
does a lot of meaningful thinking, but not much meaningful listening or
speaking. Maximizing all three does not necessarily optimize expression—
GTAIII does limited computational listening and thinking, for example—but
understanding the relationship between the three can offer clues into the
rhetorical structure of a procedural argument.

Videogames

I have chosen to explain and exemplify the function of procedural rhetoric in
a subcategory of procedural expression, namely, videogames. There are several
reasons I privilege this medium over other procedural media, and over other
computational media in particular.

For one part, videogames are among the most procedural of computational
artifacts. All software runs code, but videogames tend to run more code, and
also to do more with code. Recalling Crawford’s term, videogames tend to
offer more process intensity than other computational media. Videogames
tend to demand a significant share of a computer’s central processing unit
(CPU) resources while running; they are more procedural than other compu-
tational artifacts. As I write this paragraph, my computer is running twelve
major applications, including the active one, resource hog Microsoft Word, and
some seventy total processes to run the machine’s underlying systems—
window management, networking, graphics, audio, and so forth. Despite this
immodest quantity of activity, my CPU remains 75–85 percent idle. The
quantity of processes and the amount of random access memory (RAM) they
consume does not necessarily correlate with their process intensity. Modern
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