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ABSTRACT 

Technical communication is becoming increasingly focused on the efficient 

production of documentation, largely commoditizing a profession based, at least in 

part, on the art of rhetoric. As technical communicators embrace single sourcing, the 

practice of writing content for one context and reusing it in others, the impetus is on 

technological solutions that enable more output with less effort. This dissertation will 

describe a new rhetoric to help technical communicators in dealing with the 

complexities of composing within a hypertextual and single-source based environment 

while employing the traditional skills of the profession. 

A useful model for technical communicators working with reusable content is 

that offered by object-orientation, a programming method that likewise focuses on 

reusable content, specifically program code. Rather than defining a series of 

algorithms in program code, which results in inefficiencies similar to those of writing 

and maintaining individual documents, object-orientation segregates code by creating 

models of interaction among code objects which then govern themselves. Such a 

process could help create more efficient and sustainable methods of creating 

documentation if applied to technical communication. Since these objects offer a new 

approach to authoring, a rhetoric of such objects becomes necessary before they can 

be implemented for technical communication. Since these objects are connected 

through complex referential relationships, they are also an advanced form of 

hypertext. 

Object-orientation and the hypertext theory of Ted Nelson provide language 

suitable for defining such a rhetoric. A theory of invention is equivalent to 

understanding how knowledge is formed, manipulated, and stored within the mind; 

cognitive theory and the work of Marvin Minsky and Roger Shank help define a 

suitable metaphor for this rhetoric. Lastly, elements of the process will be shown 

through the example of real-world activities such as those involved in complex 

documentation efforts. 
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CHAPTER 1 

HYPERTEXT TO OBJECT-ORIENTED HYPERRHETORIC 

Technical communication is becoming increasingly focused on the efficient 

production of documentation, largely commoditizing a profession based, at least in 

part, on the art of rhetoric. Locke Carter, editing a special issue of Technical 

Communication focusing on single sourcing, points out how “the topic of single 

sourcing…has been covered in great detail in the past several years in books, trade 

journals, conferences, and academic journals” (2003, p. 317). Primarily, this coverage 

has taken the form of making the case for why single sourcing should be used and how 

it should be implemented. According to Carter, “as a practice, single sourcing puts 

pressure on the seemingly stable constructs of the writer and the document in ways 

that many previous innovations have not” (p. 318). As a result of this “pressure,” often 

a pressure to adapt documentation practices as a result of business needs rather than 

rhetorical decisions (Kramer, 2003), some technical communicators have lamented 

about the shift away from a “craftsman model” (Albers, 2003) where technical 

communicators shape the creation of individual documents to “a file-management 

technologist and troubleshooter extraordinaire” (Kramer, 2003, p. 331) working on 

dynamic, computer compiled documentation the technical communicator may never 

see as it will appear when delivered to the end user (Albers, 2000).  

Single sourcing relies on “using a single document source to generate multiple 

types of document outputs; [and] workflows for creating multiple outputs from a 

document or database” (Williams, 2003, p. 321). Thus, “whether used as a standalone 

process within a technical publications department or as part of a CMS [content 

management system], single sourcing seems to offer the capability to ‘write once, 

publish many times’ with higher quality and at lower cost than in traditional processes 

that rely on individual production of all deliverables” (p. 321). As technical 

communicators embrace single sourcing, the practice of writing content for one 
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context and reusing it in others, the impetus is on technological solutions that enable 

more output with less effort.  

Because of the increasing pressure for efficiencies in the marketplace and 
growing recognition of information as a source of competitive advantage, 
technical communicators would be well advised to avoid being saddled with 
processes and initiatives they don't influence with their skills and expertise. (p. 
324) 

Accordingly, an increasing number of practitioners are suggesting technical 

communicators prepare for these shifts in the profession by generating or revisiting 

theory and focusing on the core competencies technical communicators share such as 

rhetoric, writing, and design (Albers, 2005; Clark, 2002; Giammona, 2004; Hart-

Davidson, 2003; Sapienza, 2002 to name a few). William Hart-Davidson (2001) 

makes the shift clear by noting “that the majority (60%) of STC [Society for Technical 

Communication] members work in the information technology field” (p. 145) rather 

than engineering, the traditional stronghold of technical communicator employment. 

He goes on to point out this number may be low based on the survey considering the 

kinds of products or services employers produced, rather than actual work performed 

by the technical communicator. 

With nearly every business reinventing itself for the Internet, it would not be 
surprising that the percentage of STC members who spend at least some of 
their time creating or testing Web content, designing online help, or 
documenting increasingly Internet-dependent projects and practices is much 
higher than 60% of the membership. 

With this shift to information technology, there has arguably been a 
corresponding rise in the status of technical communicators in the workplace 
as, more and more, the exchange value of an information product is associated 
with aspects of quality that technical communicators have the expertise to look 
after: customization for specialized or niche audiences, ease of use, and 
scalability. Even more dramatically, the possibilities of new technology trends 
such as “single source” authoring have the potential to elevate the status of 
technical communicators even higher as content delivered on the Web 
becomes the product, and pages of information comprise the interface. (p. 145) 



Texas Tech University, Roland Alexander Jones, December 2007 

3 

Three predictions in this passage have proven themselves in the years since 

these observations were made: (1) technical communicators are increasingly working 

in a Web, or more generically hypertext, environment; (2) single sourcing is growing 

as a technology used by technical communicators; and (3) technical communicators 

are uniquely positioned to add value and increase the quality of such efforts. This 

dissertation will describe a new rhetoric to help technical communicators to deal with 

the complexities of composing within a hypertextual and single-source based 

environment while employing the traditional skills of the profession. 

Technical communicators currently work in the world of hypertext. The 

importance of the World Wide Web, corporate intranets, email, file servers, and PDF 

files containing auto-generated, structure-based bookmarks are daily reminders of this 

fact. Technical communicators often use hypertext-based help tools to generate 

documentation, blogs as subscription-based information services, wikis as 

collaborative environments, and PowerPoint decks for presentation, record keeping, 

and note taking. Hot topics for professional development include single sourcing, 

structured writing, and XML-based workflows and repositories. In each of these, the 

fundamental organizational scheme centers on hypertext. Current technology, 

however, favors a simple node-and-link based model of reusing content similar to the 

current state of hypertext on the Web. While Web hypertext has been successful, it 

fails to support the needs of advanced information workers such as technical 

communicators.  

A better model for technical communicators working with reusable content is 

that offered by object-orientation, a programming method that likewise focuses on 

reusable content, specifically program code. Rather than defining a series of 

algorithms in program code, which results in inefficiencies similar to those of writing 

and maintaining individual documents, object-orientation segregates code by creating 

models of interaction among code objects which then govern themselves. Such a 

process could help create more efficient and sustainable methods of creating 

documentation if applied to technical communication. Since these objects offer a new 
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approach to authoring, a rhetoric of such objects becomes necessary before they can 

be implemented for technical communication. Since these objects are connected 

through complex referential relationships, they are also an advanced form of 

hypertext. 

Charles Bazerman defines rhetoric as “the study of how people use language 

and other symbols to realize human goals and carry out human activities” (1988, p. 6). 

Any rhetoric, in this case a rhetoric of objects and hypertext, must provide “an 

organized, consistent, coherent way of talking about discourse…written or oral, that 

seeks to inform, evaluate, or persuade” (Ehninger, 1994, p. 319). The central elements 

include language to discuss new ideas, a theory of invention, and process for 

producing content. Object-orientation and the hypertext theory of Ted Nelson provide 

language suitable for defining such a rhetoric. A theory of invention is equivalent to 

understanding how knowledge is stored, manipulated, and formed within the mind; 

cognitive theory and the work of Marvin Minsky and Roger Shank help define a 

suitable metaphor for this rhetoric. Lastly, elements of the process will be shown 

through the analysis of real-world activities such as those involved in complex 

documentation efforts. 

Hypertext 
Hypertext is more than just the World Wide Web. Even though at this point 

familiar forms of hypertext like the Web seem to be facile extensions of past writing 

conventions, their power and promise stem more from software engineering and 

cognitive science than Aristotle and Kenneth Burke. The Web, for example, consists 

largely of individual linear documents each located at its own address and linked 

together in a way not unlike following referential chains between articles in traditional 

print. The Web defines hypertext for most people as the two have become almost 

synonymous in contemporary culture. However, the Web is only one form of 

hypertext. Hypertext as implemented in technical communication software and writing 

tools hearkens back to original, radical views such as those advocated by Ted Nelson. 

Though Nelson is best known for his definition of hypertext as “non-sequential 



Texas Tech University, Roland Alexander Jones, December 2007 

5 

writing—text that branches and allows choices to the reader, best read at an interactive 

screen” (Nelson, 1993, p. 0/2), he also identified at least two other classes of hypertext 

as well as additional hypertext features seen predominantly in help authoring and 

single sourcing tools used by technical communicators. These advanced forms of 

hypertext lead to new forms of writing and thinking about writing which may 

necessarily change what it means to write (or compose) in a technical context and, 

therefore, change the role of the technical communicator. 

While no studies explicitly focus on the magnitude of hypertext use among 

technical writers in its many guises, some recent statistics imply the importance of this 

communication medium for the business world in general. In 2003, the U.S. Census 

Bureau calculated 42.3 percent of 136,606,000 employed people over 18 years old use 

the Internet at work. However, the use of hypertext in general is likely higher since as 

many as 56.1 percent use a computer, and computer systems include hypertext as a 

primary mode of interaction. Microsoft products, for example, provide electronic help 

as hypertext documents, as do nearly all other operating systems and software 

applications. Also, graphical user interfaces are increasingly using hypertextual 

information displays for dynamic data such as Apple OS X’s Dashboard or Microsoft 

Vista’s Gadgets. Finally, a sizable portion of the world's information resources are 

contained within the 11.5 billion plus pages of the Indexable Web, “the part of the 

Web which is considered for indexing by the major engines” (Gulli and Signorini, 

2005, p. 1). In 2001, Michael K. Bergman reported the “Deep Web,” those non-

indexable parts of the Web hidden within databases or unavailable without specific 

queries to dynamic data sources, had over 550 billion individual documents (p. 1). 

Corporate intranets, another source of unreported hypertextual information particularly 

relevant to technical writers, can easily reach tens of thousands of documents; Aneja, 

Roawn, and Brooksby report over a million URLs at Intel in 2000 (p. 1). It is also 

important to note the Association for Computing Machinery (ACM), the premier 

computer technology professional organization, has held yearly conferences on 
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hypertext since 1989 and continues to maintain a special interest group for researchers 

in hypertext as a field. 

These statistics only point out the sheer volume of information presented as 

hypertext. Technical writers as a discipline also increasingly turn to hypertext systems 

in the form of tools for producing documentation ultimately delivered in other formats. 

Software allowing technical communicators to write a section of documentation once, 

such as the procedure for saving a file, and then reuse that text in multiple locations 

within the same document or across multiple documents manages these textual chunks 

using a form of hypertext. Industry standard tools like Adobe Framemaker, Adobe 

RoboHelp, and Microsoft Word allow technical writers to produce deliverables by 

linking together multiple text and graphic files as a single entity. Even the ubiquitous 

Adobe Portable Document Format (PDF), originally designed to allow the sharing of 

documents across different computer systems while maintaining the same formatting, 

employs hypertext features such as linking from table of content entries to document 

sections or pop-up information contained within annotations. 

The problem for technical communicators is that hypertext is fundamentally 

different from any past form of communication. Unlike the past two thousand years of 

rhetorical theory and writing practice, hypertext abandons the idea of a unified line of 

thought developed through familiar writing conceits such as foreshadowing, linear 

presentation of topics, and central claims of authority. Of course these elements still 

show up within chunks of text or may be used in organizing bodies of textual content, 

but traditional rhetoric fails to answer how writers should handle text that does not 

follow a line of thought. Hypertext jumps and branches, it allows content to be pulled 

out of context, and it leads to questions about who controls the text, author or reader. 

The situation is even worse for technical communicators who must often manage 

hundreds if not thousands of source texts with interconnections, dependencies, and 

multiple content authors. 

Hypertext, at least in familiar forms, uses the trope of nodes–largely self-

contained units of meaning at the intersections of discursive threads–and the 
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referential links each makes with its neighbors. By this common view a hypertext 

becomes something akin to a spider’s web (hence the “World Wide Web”) with 

glistening drops of dew (in this case electronic files) suspended at the intersections. 

Or, in a less metaphoric vision, a hypertext represents a graph of content units with 

pointers indicating relationships between them, resulting in the common view that 

hypertext consists of nodes and links. 

The usual definition of hypertext comes from Theodor H. Nelson’s Literary 

Machines (1982) in which he calls it “non-sequential writing—text that branches and 

allows choices to the reader, best read at an interactive screen. As popularly 

conceived, this is a series of text chunks connected by links which offer the reader 

different pathways” (Landow, 1997, p. 3; Landow 2006, pp. 2-3). Based on this 

definition, most theorists not familiar with hypertext as a discipline (and even many 

within the discipline) mistakenly reduce Nelson’s insight to an electronic equivalent of 

footnotes in which logically whole and coherent texts lead to other thematically 

connected texts. A smaller population, largely those using hypertext for fiction, rely on 

fragmentary text chunks as bits of experience to be rearranged through some 

branching mechanism in order to build novel interactions with the text as a whole. 

While neither of these misrepresent the uses of hypertext, they reduce its complexity 

and exclude essential aspects originally intended by Nelson and increasingly important 

to technical communicators, especially transclusions and deep-linking. 

Noah Wardrip-Fruin (2004) attempts to define “what hypertext is” by looking 

at “the history of our terms, so that we may see how competing definitions of the 

moment are movements in different directions from a common starting point” (p. 

126).  

We are asking about the meaning of an intellectual term coined by a particular 
thinker, around which further thinking has grown. While such terms are often 
taken in a variety of different directions after they are coined…it is generally 
agreed that serious discussion of the meanings of such terms must begin with 
the work of the thinker who coined them. (p. 126) 
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Wardrip-Fruin, after developing his own take on the core meaning of 

hypertext, points out some of the historical developments around defining the concept 

and suggests several reasons for theorists in different fields abandoning the initial 

definitions of Nelson, based predominantly on their individual uses for hypertext, the 

development of the Web being the most notable. An example of this tendency to limit 

hypertext to one of several forms described by Nelson can be seen in the extended 

context of the quote used by Landow (2006) and numerous other theorists. In Literary 

Machines Nelson claims  

…by "hypertext" I mean non-sequential writing—text that branches and allows 
choices to the reader, best read at an interactive screen. 

As popularly conceived, this is a series of text chunks connected by links 
which offer the reader different pathways. 

I will not argue with this definition here, but I hope it will become clear 
throughout the book how much more I think hypertext can be. 

Hypertext can include sequential text, and is thus the most general form of 
writing. Unrestricted by sequence, in hypertext, we may create new forms of 
writing which better reflect the structure of what we are writing about; and 
readers, choosing a pathway, may follow their interests or current line of 
thought in a way heretofore considered impossible. (Nelson, 1993, pp. 0/2-0/3) 

Some early notes on the Xanadu system, Nelson’s personal quest for his views 

of hypertext implemented in a working computer system, sketch several well defined 

“types of hypertext” (1968, p. 4) including discrete irregular hypertext (jumping layout 

and threading layout), discrete regular hypertext, and continuous hypertext (1-

dimensional and N-dimensional). The node-and-link form of hypertext is a form of 

discrete irregular hypertext, specifically a series of text chunks arranged into a graph, 

the mathematical term for a diagram representing relationships between elements, and 

functioning according to a jump link, hence the “jumping layout.” The threading 

layout can be seen in two modern applications, display of threaded discussions or 

email chains and documents created from multiple source files. In this case of discrete 

irregular hypertext, “the text ‘looks continuous’—because a Reader Paramater Vector, 
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actually a second graph, determines a complete (or incomplete) set of default options” 

(p. 11) to display to the reader in a linear format. 

 

Figure 1. Discrete irregular hypertext 

Discrete regular hypertext shares many features with current understanding of 

XML DTDs (document type definitions) which define chunks with regular and 

repeating structure and extend the discrete irregular hypertext by allowing links to 

specify “Molecules and positions on them” (p. 13), the fine-grained structural 

definition of any regular element. Nelson’s example diagrams suggest a repeated 

semantic structure (e.g., using terms like “evidence,” “summary,” and “extra 

clarification” as sample terms), but elsewhere (2003b, p. 139) he postulates the ability 

to allow for other kinds of links beyond those he describes explicitly, such as user 

defined or modal links. This form of hypertext echoes the advice given by current 

technical communicators to “follow a simple, repeatable pattern of organization” 
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(Mott & Ford, 2007, p.27) when working with chunks of information treated as 

objects. 

 

Figure 2. Discrete regular hypertext 

Nelson calls continuous hypertext “stretchtext” and describes it as text which 

shrinks or expands based on the use of a “throttle.” 

There are a screen and two throttles. The first throttle moves the text forward 
and backward, up and down on the screen. The second throttle causes changes 
in the writing itself: throttling toward you causes the text to become longer by 
minute degrees. Gaps appear between phrases; new words and phrases pop into 
the gaps, an item at a time. Push back on the throttle and the writing becomes 
shorter and less detailed. 

The strechtext is stored as a text stream with extras, coded to pop in and pop 
out at the desired altitudes… (Nelson, 2003b, p. 315) 

The closest contemporary analog for technical communicators is the use of 

expandable hyperlinks which display or hide text inline. Most help authoring tools 

have this functionality, which is used extensively in Microsoft help systems, and it can 

be replicated in dynamic HTML using scripting. The difference with Nelson’s version 
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is twofold: the text can display progressively at various levels or altitudes of view and 

the source may be more than a single discrete chunk of text. Nelson (1968) envisions 

the possibility of storing continuous hypertext as a tree whose branches represent the 

various levels of the text and may rearrange themselves to make room for more 

information as each higher branch is traversed. A single text with multiple levels of 

detail would represent a 1-dimensional stretchtext. An N-dimensional stretchtext, on 

the other hand, might make use of more than one tree or set of source chunks to create 

the text the user would read. 

 

Figure 3. Continuous hypertext 

Nelson’s earliest significant use of hypertext, “A File Structure for the 

Complex, the Changing, and the Indeterminate” (1965), also calls out additional 
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features which may be considered part of the definition, at least of the file system he 

first envisioned to implement hypertext. 

...large and growing bodies of text and commentary, listed in such complex 
forms as the user might stipulate. No hierarchical file relations were to be built 
in; the system would hold any shape imposed on it. It would file texts in any 
form and arrangement desired—combining, at will, the functions of the card 
file, loose-leaf notebook, and so on. It would file under an unlimited number of 
categories. It would provide for filing in Bush trails. Besides the file entries 
themselves, it would hold commentaries and explanations connected with 
them. These annotations would help the writer or scholar keep track of his 
previous ideas, reactions and plans, often confusingly forgotten.  

In addition to these static facilities, the system would have various provisions 
for change. The use must be able to change both the contents of his file and the 
way they are arranged. Facilities would be available for the revising and 
rewording of text. Moreover, changes in the arrangements of the file's 
component parts should be possible, including changes in sequence, labeling, 
indexing, and comments. 

It was also intended that the system would allow index manipulations which 
we may call dynamic outlining (or dynamic indexing). Dynamic outlining uses 
changes in one text sequence to guide an automatic change in another text 
sequence. That is, changing an outline (or an index) changes the sequence of 
the main text which is linked with it. This would permit a writer to create new 
drafts with a relatively small amount of effort, not counting rewordings. 

However, because it is necessary to examine changes and new arrangements 
before deciding to use or keep them, the system must not commit the user to a 
new version until he is ready. Indeed, the system would have to provide spin-
off facilities, allowing a draft of a work to be preserved while its successor was 
created. Consequently the system must be able to hold several—in fact, 
many—different versions of the same set of materials. Moreover, these 
alternate versions would remain indexed to one another, so that however he 
might have changed their sequences, the user could compare the equivalent 
parts. 

Three particular features, then, would be specially adapted to useful change. 
The system would be able to sustain changes in the bulk and block 
arrangements of its contents. It would permit dynamic outlining. And it would 
permit the spin-off of many different drafts, either successors or variants, all to 
remain within the file for comparison or use as long as needed. These features 
we may call evolutionary. 
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The last specification, of course, one that emerged from all the others, was that 
it should not be complicated. (Nelson, 2003a, p. 137) 

At the end of describing this new file system, Nelson points out the file system 

will “make possible the creation of complex and significant new media, the hypertext 

and hyperfilm” (p. 143). Several features deserve comment. First, the ability to create 

any kind of relationship between content elements and the ability to rewrite 

arrangements by altering an index describes a powerful environment for the author. 

Whereas many definitions of hypertext focus on the features a system will offer a 

reader, Nelson emphasizes the role a writer will take in creating texts. Few current 

hypertext systems have anything that works remotely similar to this except perhaps for 

Tinderbox, a hypermedia authoring environment produced by Eastgate, and some of 

the more powerful wiki systems, a kind of web site open to revision by site visitors. 

Second, the extensibility of category based filing, which has recently been popularized 

through the use of tagging and metadata, especially in “social” applications which 

share categories as a way to facilitate information retrieval, seems to validate some of 

the more advanced uses of hypertext recently coming to the Web but proposed initially 

by Nelson. Mature versions of category based information storage and retrieval inform 

technical communication in the form of information architecture practices (Crystal, 

2007). Finally, unlike most advanced HTML or XML, Nelson posits the use of these 

complex affordances should not be complicated. From an authoring perspective, such 

easy hypertext authoring has only recently become widely available, again as part of 

wiki systems. These points help to support Nelson’s claim that “the task of writing is 

one of rearrangement and reprocessing” (p. 136).  

Furthermore, looking back to the time he coined the term “hypertext,” Nelson 

specifies “the central idea has always been...transclusions, or reuse with original 

context available, through embedded shared instancing (rather than duplicate bytes)” 

(Nelson, 1995, p. 32). In this sense, hypertext, beyond representing texts to users via a 

linking mechanism, also becomes a tool for writers and a fundamentally different 

communication paradigm (see Ames & Corbin, 2007; Mott & Ford, 2007 for similar, 
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contemporary views of using textual objects as different than traditional document 

creation). For example, Nelson posits hypertext as a tool for managing multiple drafts: 

The real work of writing is rewriting; and especially in big projects, is 
principally the overview and control of large scale rearrangement….The 
writing process, and especially sophisticated rewriting, consists of repeatedly 
reorganizing evolving drafts. Thus what is most needed for writing and editing 
are ways to track the continuities among drafts, and compare alternative plans 
of organization and parallelism among different versions. (Nelson, 1999, p. 6) 

In Nelson’s view of hypertext, transclusions represent an approach in which 

the author reaches into a pool of existing content (whether they are prior drafts or the 

works of other authors) and selectively reuses, borrows, annotates, highlights, and 

connects ideas across not just physical documents but even between genres and media 

types. Transclusions, unlike copy-and-paste, keep a link to the original text and bring a 

view of the referenced section over rather than separate it from the originating context. 

“Transclusions are not copies and they are not instances, but the same thing knowably 

and visibly in more than one place” (Nelson, 1999, p. 8). The original context(s) 

remain accessible through the linking mechanism of the transclusion so that edits do 

not remove the history of a thought even though the structure and meaning of a text 

may change over time. This is possible because in Nelson’s view of hypertext “content 

addresses [are frozen] into permanent universal IDs” (Nelson, 1999, p. 9) which, 

unlike Web URLs, always access the same content with a valid link regardless of 

subsequent edits to the original. Nelson refers to these unchanging and ever accessible 

pointers as providing “deep linking.” Together, transclusions and deep linking form 

the core ideals of hypertext; nodes and links as usually conceived are but dim shadows 

of the functionality intended for the legacy of hypertext. 

If hypertext were merely nodes and links as with the Web or any of a number 

of commercial hypertext products, using traditional rhetorical principles for guiding 

technical communication may remain a valid position. A Web page shares many 

commonalities with traditional texts. They are generally created as static documents 

with a somewhat unified view of audience, often based on a genre or a topic of interest 
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to a particular group. Web pages, which originally represented texts by semantic 

markup, now make use of complex style-sheets, table-based layout, and embedded 

media to replicate the experience of reading printed material such as a book. Together 

Web pages replicate traditional collection, book, chapter, and section structures found 

in physical publications and modeled through links that suggest a well controlled 

reading experience (e.g., the previous/next form of page turning). In this, hypertext 

loses its unique qualities as a communication medium. Again, Nelson captures the 

essence of problem. 

Computers today basically simulate two things: hierarchy and paper. Hierarchy 
has been carefully put into the structure of computer files because those who 
did so considered it right and natural and the only way. Paper has been 
simulated in the structure of computers because it seemed right and natural and 
the only way. I believe both of these are forms of imprisonment that constrict 
and warp our work and our thinking. 

Adobe Acrobat and the World Wide Web simulate *both* hierarchy and 
paper— hierarchy on the left, paper on the right. Acrobat does this in a single 
package; the Web does it via the URL (which follows the domain name with a 
hierarchical directory path, then ends in a simulation of paper such as an 
HTML file). And both these formats glorify appearance over the management 
of content flow, representing, as it were, the triumph of typesetters over 
authors. (Nelson, 2001, p. 261) 

Not surprisingly then, nodes often become objects in themselves by existing as 

virtual documents with relatively stable attributes and functions. A Web page, for 

example, has content, a URL, metadata relating to its creation date and last update, 

and potentially hypertext links to other pages or media files. Although the only 

physical existence of such nodes are the magnetic or optical digital streams encoded 

on recording media, occasional print copies of source files, or the influence such 

digital representations exert in mediating human activity, technical communicators 

and their audiences view them as existing in things. That these things are seen as 

(nearly) tangible objects, then, is no surprise. Hence the recent rise in discussions 

among technical communicators about “informative objects” or “learning objects” or 
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writing with an “object-orientation” (Hart-Davidson, 2001; Price, 2000; Rockley, 

2001). 

The objectification of documents for technical communicators further 

necessitates another approach to hypertext. Not only must documents fulfill their 

primary function of informing or teaching, in the current legalistic focus of the 

workplace they must also stand as evidence for what happened in the past. Many 

technical communicators not only keep documentation representing the status of their 

subjects, they also need to be able to provide a full, authoritative history of the 

development of a document. External influences such as the Sarbanes-Oxley Act, a 

law in the United States requiring accountability in financial record keeping, 

increasingly require technical communicators to maintain past versions, which greatly 

complicates storage and retrieval, especially in a single-source environment. Current 

hypertext modeled after the Web cannot handle this type of document management 

without a workaround. In retrospect, something closer to Nelson's vision would better 

handle this type of document management and is much closer to the hypertext 

developed for commercial content management systems (CMS) and document 

management systems (DMS). Moreover, Nelson's idea of transclusion could be a 

promising metaphor for how technical communicators are increasingly interacting 

with texts when using such systems. 

Some technical communicators dismiss the idea that hypertext is different from 

traditional technical writing tasks. Judy Gregory (2004) especially makes the case that 

differences normally cited by those discussing Web writing fail to note the similarities 

between this and writing for print. “The research literature discussed in this article 

shows that there are many similarities between Web writing and print writing, and 

these similarities are based on genre” (p. 282). Albers (2005) supports similar views 

while making the case that differences still exist. 

Twenty years after the introduction of desktop publishing, we are in the midst 
of a new shift—driven by Web writing, content management, and single 
sourcing—in how documents are perceived, viewed, and created. Gregory 
(2004) considered the differences between writing for the Web and for print, 
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and concluded that the differences were exaggerated. In other words, the 
writing aspects were the same. In a very real way, the writing isn’t different 
whether you are writing double-spaced text to be sent to a typesetter, using a 
desktop publishing system, or writing Web content. However, before everyone 
leaps up and claims they are majorly different, note that I said the writing. The 
writing process and the skill sets required to be an effective technical 
communicator in each of those three writing situations is radically different. 
The technology required to be effective in each of those situations is also 
different, and an effective writer must be able to handle that technology. (p. 
270) 

Albers’ distinction is important; while writing for hypertext may be in large 

part unchanged from examples of print or manuscript, the process, skills, and 

technology used by the technical communicators are a radical change. Writing for 

hypertext of the type proposed by Nelson, the kinds of hypertext more typical of single 

sourcing, especially change how technical communicators work. Sapienza (2004), for 

example, points out “using a structured language…to develop 

documentation…depends chiefly on the ability to generate content modules for 

different audiences, purposes, and formats according to topics, procedures, definitions, 

figures, tables, and other relevant chunks of information” (p. 399). Rockley (2003) 

also points to structure as defining a new writing environment. 

While consistency in the use of style and grammar are important, it is the 
structure that makes single sourcing possible. If authors know that procedures 
are written the same way each time they are written, they can reuse the 
procedure in related product information or take appropriate pieces (steps) out 
of it to reuse in related documents like help or a quick reference card. (p. 350) 

Moving beyond structure alone, technical communicators such as Michelle 

Elbe (2003) posit the need to revisit even more fundamental assumptions about the 

relationships between hypertext (or single sourcing) and print. 

The theoretical and pedagogical implications of single sourcing for educating 
technical communicators call into question the notion of the 
writing/communication/design process, which begins with discovery of 
information or content, and concludes with delivery of information or content 
as product. In contrast, the process of single sourcing emphasizes content and 
information as separate from the form or design of the content. As a result, 
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teaching the process of single sourcing to students requires that we redefine the 
“writing” process to include the separation of content from product. 

… 

As a result, purpose and audience become multi-layered principles when 
dealing with the practice of single sourcing. Instead of considering one purpose 
and set of users, technical communicators must anticipate a whole array of 
purposes, audiences, and documents if single sourcing is to be an effective 
form of producing various deliverables. In addition, technical communicators 
must also have a better conceptualization of the audiences and purposes for the 
content they need to produce. 

Single sourcing is more than a complex software package or XML tags; it is a 
way of thinking, a reconceptualization of the relationship between audiences, 
purposes, and documents. (p. 345)  

As “a reconceptualization of the relationship between audiences, purposes, and 

documents,” single sourcing is subject to a new dynamic in the ratios covered by 

rhetoric for traditional composition. Since single sourcing is a kind of hypertext, it also 

suggests the need for a more generic rhetoric of hypertext. George Landow has long 

made the case for hypertext as an embodiment of the texts described by 

poststructuralist theory, “and thereby create text that is experienced as nonlinear, or, 

more properly, as multilinear or multisequential. Although conventional reading habits 

apply within each lexia, once one leaves the shadowy bounds of any text unit, new 

rules and experience apply” (2006, p. 3). However, such comparisons do not describe 

how to write multisequential text as an author. The majority of hypertext theory 

considers how hypertext changes the role of the reader, and perhaps this is a key 

reason that more advanced forms of hypertext go without attention. Since hypertext is 

fundamentally different from linear text, and therefore only partially assisted by 

traditional rhetoric, it requires a hyper-rhetoric to guide its use. In order to discuss, 

research, and eventually master hypertext, technical communicators need to revisit the 

foundational assumptions and implications that give it form and create a method for 

working with it—a hyperrhetoric. In this case hyper- means the same as Nelson’s 

original use, extension and generality, signaling the rhetoric must apply to text and 
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situations outside the norm or consisting of elements extended into an additional 

dimension of freedom. Later I suggest hypertext can be compared with context and 

suggest the hyper extension may be in that realm as well. 

Adapting traditional views of rhetoric to a new medium, in this case hypertext, 

requires both maintaining what is useful from past rhetorics as well as selecting 

appropriate additions to support the specific needs of the new modality. While some 

rhetorical theories have claimed to be advances or breaks with the past, the rhetoric 

advanced in this dissertation seeks to be an amendment or extension of existing work, 

part of the conversation continuing in Burke's parlor. Just selecting beneficial features 

of past rhetoric, however, is not enough. As much as possible the underlying 

assumptions and philosophical perspectives must mesh with each other or what is born 

of them will inevitably fail to thrive. To this end, the following elements drawn from 

the various periods of rhetorical history seem sufficiently aligned and complete to 

form a definition and description of elements necessary to a hyperrhetoric. 

Drawing upon Foss, Foss, and Trapp for inspiration, an initial definition of 

hyperrhetoric could be an action humans perform when they use symbols for the 

purpose of communicating with one another by way of hypertext. Furthermore, 

elements critical to the description of such a rhetoric include: 

1. A theory of invention and production (the canon of invention) 
2. A method or process of application (the canon of delivery) 
3. A theory of mind 
4. A theory of symbols 

 
This dissertation, however, does not just seek to describe a hyperrhetoric. The 

central purpose is constructing a rhetoric which will help technical communicators in 

dealing with the complexities of composing within a hypertextual medium. 

Rhetoric is not a single interpretive framework; rather it is a term used to 

identify certain kinds of operations performed by communicators in particular 

contexts, as suggested by the definition in the previous chapter. Technical 

communicators in particular work within a field dominated by digital technologies that 
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do not lend themselves to understanding through traditional forms of rhetoric. Object-

orientation and hypertext are unsupported by past rhetorics in that the organizational 

and interpretative tools described for a traditional textual environment do not apply 

clearly to a hypertextual environment. This is why an understanding of hypertext and 

object-orientation is central to understanding the challenges facing technical 

communicators.  

Rhetoric 

Unfortunately, the term rhetoric is disputatious and acts as a focal point for 

disciplinary wrangling and power struggles. Over the course of its history, rhetoric has 

been used to mean an art of orators, the ability to find available means of persuasion, 

skill in the use of tropes and other stylistic devices, the study of writing and 

composition, the production and analysis of propaganda, and even “the study of the 

relation between language and knowledge” (Bizzell & Herzberg, 1990, p. 1). This 

inherent complexity leads many theorists to suggest a more productive approach than 

trying to precisely define rhetoric as a singular entity; rather, rhetoric should be seen 

as an evolving field with a plurality of meanings specific to circumstance (Bizzell & 

Herzberg, 1990, p. 1; Enos & Brown, 1994, p. ix). Douglas Ehninger aptly suggests 

what should be important with regard to rhetoric: 

If there is no one generic rhetoric, which like a Platonic idea, is lurking in the 
shadows awaiting him who shall have the acuteness to discern it, the search for 
a defining quality can only end in error or frustration. It would serve the cause 
of rhetorical studies in general, I think, if instead of continuing this dialogue 
we openly adopted the plural of the noun and spoke of the history or theory of 
“rhetorics.” 

But more important than any reform in notation which might be effected by the 
laying of the one-rhetoric myth is the fact that a view which allows for many 
rhetorics rather than a single preferred one pointedly reminds us that in the 
final analysis the worth of a rhetorical system cannot be divorced from 
pragmatic considerations. It cannot be merely good or bad; it must be good or 
bad for something. (1994, p. 327) 
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Contrary to stereotypical usage within popular culture that depicts rhetoric as a 

hollow use of language, a rhetoric must provide practical tools for communicators, 

preferably a predictive framework for generating and shaping meaning. At the least a 

rhetoric should increase explanatory power in analyzing communicative acts. 

Ehninger describes systems of rhetoric as “an organized, consistent, coherent way of 

talking about something.... In this sense, not only the rhetoric embodied in a single 

treatise, but also the rhetoric embodied collectively in treatises of a given place or 

period constitutes a system” (1994, p. 319). Ehninger goes on to describe three historic 

periods as systems: 

Therefore, while the ancients centered principally upon methods for analyzing 
the substance or subject matter of a “cause” and while the eighteenth-century 
framers of the “new” rhetoric emphasized the message-mind relationship, 
contemporary writers find a locus of interest in language as the vehicle by 
which the message is transmitted. (pp. 325-326) 

Each of these historical systems provides a starting point for examining what a 

rhetoric is and how the term rhetoric will be used in this dissertation. Understanding 

this is important in regards to creating a rhetoric specific to hypertext and technical 

communication in that each revision of rhetoric acts in relation to what has preceded 

it. The important distinctions to draw upon for a new technical communication 

focused rhetoric of hypertext includes the parts or canons of classical rhetoric, the 

importance of explicitly understanding the message-mind relationship from 

eighteenth-century rhetoric, and a focus on the role of language in shaping 

communication from more contemporary forms of rhetoric. 

Classical rhetoric. 
Rhetoric, as devised and practiced in ancient Greece and Rome, focused on the 

ability of the citizen orator to “act as his own lawyer and his own legislator” 

(Ehninger, 1994, p. 320). Schools to teach prospective orators systematized rhetoric, 

defined what its constituent parts are, and provided a general classification for the 

elements proper to various uses of rhetoric. In introducing Aristotle's On Rhetoric, 

George Kennedy claims rhetoric “is partly a method (like dialectic) with no necessary 
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subject of its own but partly a practical art derived from ethics and politics on the basis 

of its conventional uses…. Thus, rhetoric in Aristotle's view has a theoretical element 

and in addition clearly does often ‘produce’ persuasion, speeches, and texts” 

(Aristotle, 1991, pp. 12-13). Others, especially Crowley (1990), Flower (1994), 

LaFevre (1987), and Welch (1999), posit a similar view in the productive utility of 

such theoretical underpinnings. According to Ehninger, “The work of the rhetoricians 

in devising such a grammar was admirable. So well, indeed, did they perform the task 

that even to day any system of rhetoric which fails to encompass the basic terms and 

relationships which they isolated is properly regarded as incomplete” (1994, p. 321). 

Aristotle defined rhetoric as the ability to see the available means of persuasion 

in each particular case (Aristotle, 1991, p. 36). George A. Kennedy points out that 

“this part of rhetoric has come to be known as ‘invention’” (p. 25), though Aristotle 

did not originally give it a separate designation. This seems confusing to the modern 

reader who understands rhetoric to consist of five canons, especially a reader familiar 

with book three of On Rhetoric, which addresses delivery, arrangement, and style—

the more productive aspects of the rhetorical canon. However, the canons are not 

explicitly called out in extant texts until Cicero and the unknown author of the 

Rhetorica Ad Herennium (ca. 80 B.C.), though they probably developed in usage 

sometime between Aristotle and the Roman era (ca. 350 B.C. to 80 B.C.). Kennedy 

hints at the distinction when speaking of Aristotle revising earlier versions of his 

rhetoric: 

Books 1-2 discuss the means of persuasion available to a public speaker from 
logical argument, the presentation of the speaker’s character, and moving the 
emotions of the audience. Although this part of rhetoric has come to be known 
as “invention,” Aristotle himself offers no general term for it until the 
transition section at the end of book 2, where he refers to it a dianoia, 
“thought.” Throughout books 1 and 2, understanding the available means of 
persuasion is treated as constituting the whole of rhetoric, properly understood; 
and until the last sentence of 2.26 there is no anticipation of discussion of style 
and arrangement in book 3. Books 1-2 are a unit and probably made up the 
whole of the Rhetoric as it once existed. (p. 25) 
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Book one defines rhetoric and the three species of rhetoric with definitions 

(topics) given for each. Book two does the same with the three kinds of artistic 

persuasion, those Aristotle believes are worth talking about. Also, the content of the 

first two books deals with the theoretical and practical sciences; “Rhetoric is an 

antistrophos [counterpart] to dialectic” (On Rhetoric I.i), and Aristotle values dialectic 

as the true philosophical method of inquiry. Topics presents Aristotle’s positive 

explanation of dialectical reasoning, the most pure form of theoretical pursuit. 

Dialectic, as understood by Aristotle, was the art of philosophical 
disputation...Dialectic proceeds by question and answer, not as rhetoric does, 
by continuous exposition. A dialectical argument does not contain the parts of 
a public address; there is no introduction, narration, or epilogue, as in a 
speech—only proof. In dialectic only logical argument is acceptable, whereas 
in rhetoric...the impression of character conveyed by the speaker and the 
emotions awakened in the audience contribute to persuasion. (p. 26) 

Still, even though Aristotle's books one and two of On Rhetoric are not purely 

philosophical, they can be seen as a philosophically driven method of disputation. 

Book three, however, delves into the productive sciences. 

Book three begins with a brief review of books one and two, probably since it 

would have been written on a separate scroll and needed contextualization. Aristotle 

first mentions here the process of composition, suggesting that after finding the 

sources of persuasion, the next logical steps are putting the “facts from which a speech 

has persuasive effect” (III.iv) into language, arranging them in the order of greatest 

force, and delivering them (III.iv-v). Here Aristotle shows his contempt for the 

productive aspect of rhetoric: “An Art concerned with [the delivery of oratory] has not 

yet been composed, since even consideration of lexis [style] was late in developing, 

and delivery seems a vulgar matter when rightly understood” (III.v). A similar disdain 

also appears throughout I.i where, among other things, Aristotle looks down upon the 

Sophists by claiming “matters external to the subject are described as an art by those 

who define other things: for example what the introduction or the narration should 

contain, and each of the other parts” (I.i.11). In effect, Aristotle's rhetoric could be 
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divided into two primary elements, invention and production, based on the ideal realm 

of persuasion and the secondary necessities of practically delivering an argument in 

order to actually produce persuasion.  

Compared to the division of rhetoric into five separate parts, or canons, it 

becomes evident that later classical rhetoricians were not indicating the elements of 

rhetoric so much as the process. The division first appears in Cicero's De Oratore, 

I.xxxi.142-143: 

All the activity and ability of an orator falls into five divisions...he must first 
hit upon what to say; then manage and marshal his discoveries, not merely in 
orderly fashion, but with a discriminating eye for the exact weight as it were of 
each argument; next to go on to array them in the adornments of style; after 
that keep them guarded in his memory; and in the end deliver them with effect 
and charm. 

Cicero's treatment of the canons points out two things that warrant careful 

attention though they are often overlooked when studying rhetoric. First, in this 

passage Cicero does not suggest that these divisions are mutually exclusive categories. 

In fact, the first-then-next-after-end construction signals a progression, but not a 

categorical distinction as Aristotle did. Second, this progression is based on the 

teaching of rhetoric that went on long before Cicero penned these actual words (some 

even seem to refer back to book three of On Rhetoric). De Oratore is a handbook, 

meaning that the contents were meant as instruction in practice rather than a 

philosophical explanation of what rhetoric is. 

The difference between Aristotle and Cicero is one of category. Aristotle’s On 

Rhetoric is defining the parts of rhetoric through dialectic reasoning and suggesting 

how they may be applied; Cicero’s De Oratore is describing the process of applying 

rhetoric for his students and giving names to differing stages in the process. A similar 

example from technical communication would be defining the types of ends for 

writing (to inform, to persuade, to entertain, to give directions) and then equating them 

with the stages of the drafting process (prewriting, drafting, editing, revising) in 

creating a document. It would be more correct to call invention, arrangement, style, 
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memory, and delivery the five stages of rhetoric or five parts of the rhetorical process 

and keep them distinct from the definition of rhetoric as given by Aristotle. This 

dissertation will use an arrangement of canons similar to the two primary divisions in 

Aristotle's writing, invention and production, or delivery to borrow the most suitable 

of the Ciceronian canon names. 

The distinction between the parts of rhetoric and a process of rhetoric is 

important for technical communication, but both will need to be addressed in the 

creation of any new rhetoric. Specifically, a rhetoric should include a theory of 

invention and production as well as a method or process of application. As the 

rhetorical canon suggests, a theory of invention is but one aspect of a productive 

rhetoric. Another element particularly apropos of hypertext communication is the need 

to understand methods of arrangement and presentation, often revolving around the 

activities of a user. Technical communication users rarely act out of disinterested 

happenstance; they act from goal oriented subject positions as part of a larger 

community of goal oriented activity. This brings into discussion the object as an end 

of action or as a goal. Activity theorists have long regarded objectives as primary 

movers within the realm of human interaction and communication, this is discussed in 

more detail in conjunction with contemporary rhetoric.  

Eighteenth-century rhetoric. 
Productive use of rhetoric validates Aristotle's classic focus on methods of 

invention as a central component in defining a rhetoric. Yet invention does not occur 

ex nihilo but as a direct consequence of the way individuals think. Therefore, 

understanding how knowledge is stored, manipulated, and formed within the mind 

constitutes a central element within rhetoric. Eighteenth-century rhetoricians such as 

Blair, Campbell, Lord Kames, Ogilvie, Priestley, and Smith were among the first to 

assert the role mind plays in rhetoric. Based on the faculty psychology of Hume, these 

rhetoricians “work[ed] out a series of detailed statements concerning the relation 

between the communicative act and the mind of the listener-reader” (Ehninger, 1994, 
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p. 322). While dated in terms of specific application, this goal of understanding the 

relationship between mind and message carries forward to hyperrhetoric. 

Faculty psychology, based on the work of Hume, “argues that the ‘human 

understanding’ is endowed with a variety of faculties, and that each of these is 

uniquely fitted for the investigation of one and only one class of cognitive object” 

(Stern, 1971, p. 14). For example, the same faculty that allows exploration of 

mathematical proofs would not provide help in understanding which chemical tests to 

apply to a particular material substance (p. 31). In the first case, the mind uses what 

Hume calls “abstract reason” and in the second “experimental reason;” together with 

perception, taste (as a mental aesthetic), and faith these form what Hume terms 

“mental geography” (p. 32). Later uses, especially within rhetoric, seem to stray 

somewhat from the five faculties called out by Hume. Ogilvie, for example, cites “the 

understanding, the imagination, or inventive power; discernment, as indicating the 

operation of both; and memory” (Ogilvie, 1968, pp. 6-8), which do not directly align 

with Hume's faculties. Bevilacqua and Murphy, editors of Priestley's Oratory and 

Criticism (1965) indicate what is most important with regard to faculty psychology 

and rhetoric: 

More to the point than Priestley’s position in one psychological camp or 
another is recognition that his associational psychology was reasoned from a 
typically eighteenth-century faculty orientation. Priestly believed the mind to 
be composed of distinct faculties, which, though they function according to the 
association of ideas and constitute intermediate states between gross mental 
phenomena and their basic elements, are faculties nonetheless, possessing 
distinct capacities and susceptible to particular appeals, which, when properly 
addressed, bring about fixed and necessary effects. (p. xxvi) 

Likewise, in her definition of a “sixth canon” for eighteenth-century 

rhetoricians, Warnick posits: 

Their view, which originated in faculty psychology and folded in principles of 
association, was made most explicit in George Campbell’s The Philosophy of 
Rhetoric. The mind was viewed essentially as passive, constructing knowledge 
through assimilation of experiences of concrete particular objects. Mental 
contents were comprised of sensations (internal states or experience of external 
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qualities), memory (prints left by sensible impressions), and imagination (all 
other ideas as composites of sensations and memory). The mind was said to 
assemble or combine ideas through patterns of association such as 
resemblance, contiguity, and causation. Rhetoric thus worked by appealing to 
the imagination. Rhetoric stimulated sensations by making ideas lively and 
vivid, thus transferring energy from an already lively idea to a languid one…. 
The orator’s task, then was to make general ideas concrete, lively, and vivid—
to represent them, as it were. (Warnick, 1993, p. 9) 

The continual focus on the mind of the receiver and which faculties could be 

stirred to motion, though seemingly simplistic given current understandings of 

psychology, indicates an advance in the sense of focusing on communication as a 

system (speaker-message-receiver). This focus on how minds work and what they can 

know also validates the inclusion of a theory of mind as part of the definition of a 

rhetoric. Clearly, classical rhetoric implies such theories in the treatment of memory as 

an impression in wax or which kind of appeal will likely move a certain kind of 

audience. Eighteenth-century rhetoric brings mind to explicit attention. 

Recent developments in cognitive science, while not answering the difficult 

questions of the soul, suggest powerful models for how the mind functions in 

processing information. These models recall similarities with conceptual models 

proposed by artificial intelligence researchers, especially Minsky and Schank, and will 

be discussed more in chapter two. 

Contemporary rhetoric. 
In glossing the “third and last of the period systems we are to examine...from 

the early 1930's to the present time,” Ehninger cites as exemplary Kenneth Burke and 

I. A. Richards for their contribution to rhetorics that embrace social action “as an 

instrument for understanding and improving human relations” (1994, p. 324). 

Ehninger points specifically to Burke’'s identification and Richards’ remedies for 

misunderstanding as essential threads of influence in bringing rhetoric to a conception 

of the social construction of meaning (p. 325). Foss, Foss, and Trapp (1991) provide a 

representative definition of contemporary rhetoric, which seems Burkeian, and echoes 
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other contemporary definitions such as those by Bazerman, Bitzer, Bowers & Ochs, 

Hauser, and Knoblauch (Kinney, 2004).  

When we say rhetoric is an action humans perform when they use symbols for 
the purpose of communicating with one another, we are saying four things: (1) 
rhetoric is an action; (2) rhetoric is a purposive action; (3) rhetoric is a 
symbolic action; and (4) rhetoric is a human action. (Foss, Foss, & Trapp, 
1991, p. 14)  

This definition seems agreeable as a general definition for rhetoric, though 

some explication of purposive and symbolic would draw several distinctions important 

for moving on to a hyperrhetoric. That rhetoric requires an action says little more than 

pointing out that rhetoric requires volition in motion. Tripping over a curb, for 

example, involves motion, but usually not a choice to act in that way. Also, while 

George Kennedy may argue that many animals can use rhetoric (Kennedy, 1997), the 

majority of rhetoricians focus on rhetoric as specific to the kinds of actions that 

humans perform. 

Purposive action is important in that it helps to distinguish between accidents, 

which since they are unintentional cannot be rightly said to “communicate,” and 

actions taken for a particular reason even if that reason is not always clear, as in 

Burkeian identification, which includes unconscious persuasion (Burke, 1966, p. 301) 

. Taking an action also implies the presence of a goal or object, as can be seen in the 

most basic sentence construction in English: “John drove home.” In this sentence, 

John, the subject of the sentence, took an action (verb) to or for an end (“home”), 

which is the object of the sentence. The grammar of English, which requires a subject 

and verb in order to form a sentence, encodes a kind of communal understanding of 

what it means to express an action. Furthermore, having a purpose or goal for taking 

actions can be seen as a fundamental drive for humans. All of these uses of purposive 

are expressed in the activity theory concept of object orientation, which acts as a 

complement to the object-orientation of programming brought up in the chapter two. 

Activity theory originates in Marx's Theses on Feuerbach with “the 

foundational idea of object-oriented human activity as revolutionizing practice that 
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transcends both idealism (‘individuals have free will’) and mechanical materialism 

(‘individuals are mere reproductions of societal conditions’)” (“What Are CHAT,” 

2003). In this case, object refers to an objective reality (materialism) in which humans 

have goals with internal motivations (idealism) expressed in actions. Even within 

Marx, the use of object can refer to both an external object existing in the world and 

the object (goal) for an activity. Vygotsky added to this dual concept of object a third 

concept of mediation, specifically that tools, including signs like language, used by 

humans and created in collaboration as a society mediate external objects and internal 

objects. Finally, Leont'ev explicitly defines the relationship between the elements 

called out by Marx and Vygotsky. 

Corresponding to this, the principal distinction lying in the basis of classical 
Cartesian-Lockeian psychology—the distinction, on the one hand, of the 
external world, the world of space to which external physical activity also 
belongs, and on the other hand, the world of internal phenomena and processes 
of consciousness—must yield its place to another distinction: on the one hand, 
objective reality and its idealized, transformed forms, and on the other hand, 
activity of the subject, including both external and internal processes. This 
means that splitting activity into two parts or sides as if they belonged to two 
completely different spheres is eliminated. Also this presents a new problem, 
the problem of investigating the concrete relationship and connection between 
the various forms of human activity. (Leontev, 1978, 3.4) 

It is within this problem of investigating the relationship and connection 

between forms of human activity that activity theory has continued to develop, most 

recently in sociological and Scandinavian human factors research. In terms of 

importance to rhetoric, human language is the primary tool by which the process of 

mediation occurs. 

Equipment mediates activity connecting man not only with the world of things 
but also with other people. Owing to this, his activity draws into itself the 
experience of humanity. This is also the basis for the fact that psychological 
processes in man (his “higher psychological functions”) assume a structure that 
has as its obligatory link socially-historically formed means and methods 
transmitted to him by the people around him in the process of cooperative 
work in common with them. But to transmit a means or a method of carrying 
out one process or another is impossible except in an external form — in a 
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form of action or in the form of external speech. In other words the higher, 
specifically human, psychological processes may originate only in the 
interaction of man with man, that is, as intrapsychological actions and only 
subsequently do they begin to be finished by the individual independently. In 
this process certain of them continue to lose their original external form, and 
turn into interpsychological processes. (Leontev, 1978, 3.4) 

Indeed, the fact that humans communicate through a mediating tool (language) 

and that this tool can cause external motives to “turn into interpsychological 

processes” is central to rhetorical theory. It also points out that communication is 

purpose driven, if not by an explicit goal, then in the sense of instantiating communal 

purposes embedded in the fabric of language itself. Using language implies shared or 

mediated experience in the form of symbolic action. 

Foss, Foss, and Trapp include symbolic action as part of their definition of 

rhetoric in order to distinguish from those instances in which communication happens 

but does so by way of a causal relationship rather than through the use of a symbol. 

Smoke is a sign for fire because smoke rarely happens independent of fire and fires 

normally produce smoke. There exists between the sign smoke and the object fire a 

causal relationship. “Some signs are symbolic; others are not. A non-symbolic sign is 

inherently connected to its physical referent in the way that changes in heart rate and 

rhythm are connected to a heart attack and the changing leaves are connected to 

temperature” (1991, p. 15). Symbolic signs, on the other hand, have no direct 

relationship to their object other than through social correlation. Any particular word, 

in essence, means what it means because a community of speakers have tacitly agreed 

upon its definition.  

An important consideration for rhetoric, which Foss, Foss, and Trapp bring up 

through the selection of representative authors, specifically I. A. Richards, is the 

nature of the symbolic sign and how it also brings in meaning as a third element. The 

relationship between the sign and the object always involves at least one more 

element, that of the thought or mental representation that mediates the interaction.  
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C. K. Ogden and I. A. Richards in searching for how words come to mean, 

posited a three part definition consisting of a symbol, thought or reference, and a 

referent. 

Symbols direct and organize, record and communicate. In stating what they 
direct and organize, record and communicate we have to distinguish as always 
between Thoughts and Things. It is Thought (or, as we shall usually say, 
reference) which is directed and organized, and it is also thought which is 
recorded and communicated. But just as we say that the gardener mows the 
lawn when we know that it is the lawn-mower which actually does the cutting, 
so, though we know that the direct relation of symbols is with thought, we also 
say that symbols record events and communicate facts. (Ogden & Richards, 
1989, p. 9) 

Ogden and Richards specifically points out that symbols “direct and organize, 

record and communicate” thoughts or, to use their technical term, references. Rather 

than use the term thing or more usual term object in calling out what physical or ideal 

entity the thought refers to, they use the term referent (p. 9). 

This may be simply illustrated by a diagram, in which the three factors 
involved whenever any statement is made, or understood, are placed at the 
corners of the triangle, the relations which hold between them being 
represented by the sides. The point just made can be restated by saying that in 
this respect the base of the triangle is quite different in composition from either 
of the sides. 

 

Figure 4. Triadiac symbol of I. A. Richards. From Ogden & Richards, 1989, p. 9. 
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Between a thought and a symbol causal relations hold. When we speak, the 
symbolism we employ is caused partly by the reference we are making and 
partly by social and psychological factors—the purpose for which we are 
making the reference, the proposed effect of our symbols on other persons, and 
our own attitude. When we hear what is said, the symbols both cause us to 
perform an act of reference and to assume an attitude which will, according to 
circumstances, be more or less similar to the act and attitude of the speaker. 
(pp. 10-11) 

While technical communicators may not need to look at the way individual 

words mean, Ogden and Richards’ depiction of symbolism leads to several corollary 

rhetorical concepts which may prove essential to creating a hyperrhetoric, especially 

the ideas of multiple definition and context. 

Multiple definition is a natural extension from the explanation of symbolism 

used by Richards and within this dissertation. Since the relationship of a symbol to its 

referent is mediated by the reference it creates within the mind of the speaker and 

again within the mind of the audience, different minds are likely to encode variant 

meanings for any given word. “The only proper attitude is to look upon a successful 

interpretation, a correct understanding, as a triumph against odds. We must cease to 

regard misinterpretation as a mere unlucky accident. We must treat it as the normal 

and probable event” (Richards, 1991, p. 35). Perhaps it would be more correct to say 

with Richards that “we should recognize that definition is always partial” because “a 

definition is itself an invitation, a request, or, on occasion, an imperative; but not a 

statement” (p. 101). 

The need to choose between multiple definitions requires some kind of 

mechanism for determining which variant fits, and this is why context becomes 

important. Normally, language recurs in patterns such that familiarity with a word 

consists in all the occasions and ways it has been used in the past. Such instances have 

created a cloud of possible meanings, and knowing the definition of a word depends 

on the current context. 

Now for the sense of “context.” Most generally it is a name for a whole cluster 
of events that recur together—including the required conditions as well as 
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whatever we may pick out as cause or effect. But the modes of causal 
recurrence on which meaning depends are pecular through that delegated 
efficacy I have been talking about. In these contexts one item—typically a 
word—takes over the duties of parts which can then be omitted from the 
recurrence. There is thus an abridgement of the context, shown only in the 
behavior of living things, and most extensively and drastically shown by man. 
When this abridgment happens, what the sign or word—the item with these 
delegated powers—means is the missing parts of the context. (p. 113) 

But where the old Rhetoric treated ambiguity as a fault in language, and hoped 
to confine or eliminate it, the new Rhetoric sees it as an inevitable consequence 
of the powers of language and as the indespensable means of most of our most 
important utterances—especially in Poetry and Religion. (p. 115) 

Ambiguity is still treated as a fault, especially in technical communication 

where the goal of communication is normally accuracy and clarity (Dragga & Gong, 

1989). The possibility of ambiguity, however, opens up some of the most powerful 

tools of language such as metaphor and other tropes. These have been used for 

centuries as stylistic devices in rhetoric, yet the ambiguity in meaning suggests they 

might also be useful in creating new meaning and understanding beyond mere effect.  

While rhetoric provides the theoretic history for what goes into making a 

hyperrhetoric, object-orientation provides the mechanism for chunking content in 

reusable objects. 

Object-orientation 

Software developers encountered problems similar to those of current technical 

communicators in their approach to problem analysis and programming a few decades 

ago. Early software programming relied on an algorithmic approach. Each problem-

solution was viewed as a “sequence or procedure of events that must occur” (Wilson, 

2000, p. 4), and the program code was arranged in a series of routines and sub-routines 

whose flow would be controlled by the evaluation of a condition and statement that 

directed the function's output to the next step in the process. This is similar to the 

problems with hypertext in that both break a solution into functional units with 

unidirectional pointers pre-arranged to pass control to the next step. Object-orientation 
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offered an alternative to what is often called an algorithmic or functional or procedural 

approach. 

Object-orientation attempts to model real world problems by viewing “the 

problem set as a collection of independent objects that work together to accomplish a 

set of tasks” (p. 6). Even though objects are made up from lines of code, the same as 

with the functional approach, each unit represents a specific thing that can perform 

specific actions. For example, an object in program code could represent a customer. 

Like a real world customer, the code version could have attributes (called properties) 

including a name, home address, and telephone number. The code version of a 

customer can also have actions it can perform (called methods), such as changing its 

properties or performing a financial transaction. Also like a real world person, the 

customer object can respond to events, things that happen to it or cause it to perform 

an action. 

With object-oriented programming, the role of the programmer is to define a 
set of objects, which include properties, methods, and event handlers. Then, 
the programmer creates a software program that provides specific functionality 
by designing an environment in which these objects interact with the user and 
various other “agents,” such as the operating system, other programs running 
on the same computer, programs running on other computers that are 
connected across a network, and so forth. (p. 14) 

On the surface, a change from algorithmic to object-oriented programming 

seems of little significance; however, the opportunities afforded by such a change are 

great in terms of ease of implementation and functional benefit. Rather than 

programming by defining algorithms to reach a desired output, modeling the actors 

within an activity and the kinds of information they could tell about themselves and 

the interactions such information passing could engender leads to more robust 

programming practices in which code implementations, the algorithms, can be 

“hidden” from other actors as long as the types of messages (acting as the triggers for 

events) functioning as an interface between two actors remain the same. In effect, each 

part of a program becomes a “node” or module able to be reused, revised, or replaced 
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without affecting the rest of the system. A similar change seems to be occurring within 

technical communication, though the implications have yet to be fully realized. 

Technical communicators do not necessarily “program” their audience the way 

a software developer programs functionality into a system, but the end goal of both 

and the journey to get there is somewhat analogous. For years, software development 

advanced through a process of functional decomposition in which the programmer 

would break down each task into the individual steps or algorithms necessary to 

complete a task. Parts of software were thus dumb in that at each step an instruction 

told what was required in the next linear step based on variables and the current state 

of operations. Similarly, instructions for upgrading a hardware system by replacing 

components, something commonly written by technical communicators, may provide 

detailed, step-by-step instructions with little conceptual task understanding expected 

from the technician performing the change. In both cases, the computer or the human 

are able to follow a set process in order to successfully complete the task. Where 

functional decomposition breaks down in both cases is precisely the same. At some 

point, new requirements will initiate changes to the task algorithm, and functional 

decomposition is unable to cope with these changes without requiring rework of the 

whole process. 

In the case of the technician upgrading hardware the problem is most familiar. 

In order for the documentation to provide clear and accurate steps, the author must 

know the initial conditions of the system prior to the upgrade, what the end result 

should be, and what the technician might encounter at each step. Consider what 

happens when a requirement is added to support a few variations in the initial 

conditions, such as having to plan support for 3rd party hardware from different 

manufactures or when the initial state of the hardware is unknown. The complexity of 

maintaining such a document, much less writing it in the first place, increases 

exponentially with every new change.  

Functional decomposition in software development results in similar problems. 

A change in functionality may require a rewrite of the process or may open the door to 
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systemic unintended consequences by exposing critical parts of the algorithm to 

dependency problems. Often the developer making a change did not design and create 

the system in the first place, so changes may not take into consideration the design 

decisions behind the implementation. Even in the case of a single developer, changes 

over time in a complex system are difficult to track and lead to mistakes. The solution 

for software developers was to create bundles of functionality that are highly 

integrated in terms of what kinds of operations each can perform, but very loosely 

associated in their interactions with each other. These bundles are called objects, and 

they allow similar activities to be grouped in the same code so change is not as 

difficult to implement and manage. They interact by sending messages to other objects 

requesting the other object perform one of its functions. So long as an object knows 

what it can do and responds to the requests of other objects in a consistent manner, the 

object’s internal construction does not matter. Objects can thus be changed internally 

without directly affecting how other objects behave. 

Objects interacting in such a fashion often begin to look like the real world 

activity domain they replicate or replace, as with the earlier customer example. In 

many respects, objects in programming resemble a model of the real world, and that is 

how many software developers approach programming, an approach called object-

orientation. By modeling the activity domain, programmers can see where 

functionality overlaps and what kinds of generic action each object should have 

available. While not a perfect correlation, this form of programming does solve the 

problem of maintenance and help to drive the development of software throughout all 

phases of its life cycle. 

Like rhetoric, object-orientation is a topic debated with religious zeal among 

practitioners and therefore leads to disagreement over which aspects of the method are 

essential and which are accidental. Recently, Deborah Armstrong (2006) conducted a 

survey of professional publications “related to object-oriented development published 

from 1966-2005” (p. 123) in order to identify the most commonly agreed upon 
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characteristics which she called quarks based on the smallest known particles in 

physics. Her research yielded eight quarks and a taxonomy for representing them. 

 

Figure 5. Table describing object-oriented quarks. From Armstrong, 2006, p. 124. 

While not all of the object-oriented quarks are applicable to technical 

communication, especially using currently available tools, they offer valuable insight 

to how object-orientation might be applied more fully to technical communication. 

The following sections have been slightly reordered from the taxonomy in order to 

explain more fundamental ideas first. 

Class—A description of the organization and actions shared by one or more 
similar objects. 
Within the object-oriented programming community, classes are much like 

Platonic ideal forms or Aristotelian species in they exist as a description of the 

necessary elements in a given type of object. Classes act as a kind of blueprint or 
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template for the creation of objects belonging to that class by way of instantiation, or 

creating an instance of the class. These instances are called objects. 

Technical communicators often use classes in at least two cases. First, the use 

of a document template could be considered analogous to a class in that the template 

provides predefined page layout, content styles and formatting, standard sections, and 

perhaps boilerplate text as the initial value for the content. When a document is 

created from such a template, the template itself remains unchanged and an instance of 

this document is created to hold the new content. All of the documents created from 

the same template thus have similar structure and behaviors though the content for 

each may be significantly different. The second case, genre, is similar in that technical 

communicators may define a generic type of deliverable and the elements and uses for 

which it is appropriate. For example, the user manual genre defines a different set of 

elements and affordances than a technical specification. Each instance of a user 

manual takes part in a high-level definition of elements such as instructions based on 

user goals, general overview of application function, and an index for looking up 

specific key words, though the manuals produced at two different companies are likely 

to look drastically different. 

A more complete implementation of classes within technical communication 

might take the form of single-sourced content chunk definitions which, like object-

oriented programming classes include actions that can be taken on the content 

depending on the context of use. Clases for use in technical communication will be 

discussed more fully in chapter four. 

Object—An individual, identifiable item, either real or abstract, which 
contains data about itself and the descriptions of its manipulations of the data. 
An object is the instantiation of a given class. The data which it contains may 

be defined at creation and may also be modified by its own predefined ability to 

manipulate its data. The definition provided in the taxonomy also suggests that object 

as “an individual, identifiable item, either real or abstract” can be used external to the 

running program code in order to talk about the problem domain, since object-oriented 
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programming involves the whole process from analysis of a problem domain to a 

program running the code. Perhaps the most important part of a class is to point out 

that though it is initially a copy of the class to which it belongs, it is possible and 

likely that the object itself will change through its own internal “manipulations of the 

data.” In programming this ability allows changing the incidental characteristics of an 

object while not having to redefine the entire class characteristics. Another important 

element of the object is that it contains both data and functions it can perform with that 

data. Only the object can manipulate data within itself. 

As mentioned in the section on classes, a document of a template or genre can 

be considered an object of that definition. More particularly, however, the concept of 

an object fits with single sourcing, help authoring, and XML tools as well. In all of 

these types of technologies, technical communicators can create chunks of potentially 

reusable content, and in some define manipulations like conditional text that change 

the content based on contextual rules. Like classes this is a topic which will need more 

examination in chapter four. 

Inheritance—The data and behavior of one class is included in or used as the 
basis for another class. 
The relationship between a class and an object is one of inheritance. Likewise, 

classes can inherit data and behavior from parent classes in the hierarchy. Class 

inheritance works much like the classification of animals in science based on the eight 

ranks: domain, kingdom, phylum, class, order, family, genus, species. The organisms 

in a particular phylum will have the characteristics of the parent kingdom and domain 

while the lower levels of the hierarchy signify points of diverging characteristics. 

Class hierarchies are not as well defined as in scientific classification, but work along 

similar principles. This allows programmers to define general data and behavior for 

large groups of objects and then specify necessary elements for a smaller subset. For 

example, automobiles can be divided into the car and truck class. A truck normally has 

larger wheels, fewer seats, and more cargo room than a car. Trucks might then be 

divided into commercial and consumer, both of which share the same general 
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characteristics of large wheels, few seats, and cargo room. However, the commercial 

trucks might also have the attributes of carrying more than two tons and having more 

than four wheels.  

Inheritance is more rare in technical communication than classes and objects 

because few areas currently allow the hierarchical passing of attributes. The notable 

exceptions might be XML which offers the ability to use inheritance, though specific 

implementations of the technology might not use it, and software that allows style or 

formatting information to be based on other styles within the document or external to 

the document. For example, cascading style sheets can be shown to allow for 

inheritance in the formatting of hypertext documents.  

Abstraction—Creating classes to simplify aspects of reality using distinctions 
inherent to the problem. 
Abstraction is the precept by which classes, objects, and inheritance work. As 

suggested by the common sense use of abstraction, object-oriented programming uses 

it to mean selecting relevant distinctions between types of things in order to create 

classes that best represent objects in the problem space. In the example of classifying 

automobiles, selecting higher cargo capacity for trucks was an act of abstracting what 

about a truck makes it different from a car. In technical communication abstraction 

most closely resembles the definition of genres. Technical manuals are a genre 

because they constitute a specific type of document describing the components and 

functionality of a system. 

Method—A way to access, set, or manipulate an object's information. 
Objects have methods, the object-oriented programming term for functions or 

capabilities, that can manipulate the data stored within the object. Other objects cannot 

act on the data stored within an object, though in some cases the data stored within an 

object might be another object much like Russian stacking dolls, in which case the 

containing object can only act on the object itself and not its internal state. Object A 

may contain object B, which in turn contains object C. Object A cannot directly 

modify object C, but must do so by invoking one of the internal methods of object B. 
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Methods are defined by the class and inheritance, but it is also possible to change 

methods with the use of other internal methods after the object is instantiated. 

If a document was considered equivalent to an object, there would not be much 

correlation between methods in object-oriented programming and technical 

communication because technical communicators work with unitary documents now. 

The goal of single sourcing is to make chunks of content within a document into 

reusable elements. These may also have some level of method contained within them. 

Contextual markers on text could be considered very limited methods available to 

certain types of chunks used in help authoring or single sourcing applications. 

Message passing—An object sends data to another object or asks another 
object to invoke a method. 
Since only an object can change its own data, in order for objects to work 

together and “process” information they must have a way of signaling to each other 

when it's time to perform one of their functions. Message passing allows an object to 

send or receive data and invoke, the object-oriented programming term for causing the 

method to run, a process in another object. For example, an object called BenSmith 

representing a student class item might send it's ID property to the English101 object 

and invoke the add to class roll method within English101 so when the real world Ben 

Smith shows up on the first day of school, his name appears on the roll the instructor 

checks. Since objects perform work within the larger program by sending messages, 

they are often anthropomorphized as “agents” or “citizens” in a community that 

operates toward goals by way of communication, like a discourse community might 

work toward a common goal through communication and individuals contributing to 

the goals of the group. 

Encapsulation—Designing classes and objects to restrict access to the data 
and behavior by defining a limited set of messages that an object can receive. 
While technically correct, this definition of encapsulation may be hard to 

understand without intimate knowledge of object-oriented programming. The reason 

that any object cannot invoke the method of any other object is that doing so would 
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lead to chaotic programs since the process to invoke a method for a specific object 

would not be well defined. Encapsulation is the process of creating what is normally 

called an interface for the object, through which external entities can interact in a well 

regulated way with the object. The interface also defines what information needs to be 

included from the object sending the message and which kinds of messages the object 

will respond to. Since objects do not usually send messages to specific addresses, 

locations in the program code, the way procedural programs do, much like sending a 

letter to a specific house, objects need to know how to send and receive the proper 

messages. Message passing works more like the mailman dumping all the mail for a 

neighborhood at the end of a street and requiring the homeowners to find which mail 

belongs to them. Usually objects are said to “listen” for messages that fit their 

interface and when one comes along they respond to it. This allows single messages to 

set off multiple methods within multiple objects at the same time, called 

polymorphism. Encapsulation also allows for the internal structure of an object or 

class to be entirely replaced so long as the interface remains the same. This is one of 

the most powerful features in object-oriented programming since objects can be 

created without having to know the implementation of any other object. This allows 

the creation of class frameworks and distributed programming because all that needs 

to be made public is the way in which to address a message to make sure the right 

object picks it up.  

The closest thing technical communicators are likely to use to encapsulation 

are systems which allow for viewing variant content based on the permission level of a 

user. These systems are normally content management based hypertext systems. 

However, the idea of encapsulation can be expanded much more in future iterations of 

such systems and will be discussed in chapter four. 

Polymorphism—Different classes may respond to the same message and each 
implement it appropriately. 
As mentioned in the description on encapsulation, messages are not sent to a 

single object but rather broadcast within the scope of the running code. Any object that 



Texas Tech University, Roland Alexander Jones, December 2007 

43 

can respond to a message, meaning it has the proper interface, will respond to the 

message. This is a powerful concept because it removes the restriction placed on 

functional programming that the flow of control in a program be explicitly called out. 

As long as an object exists that can handle the message, the program will keep 

processing information and passing messages. At some point it should pass it through 

an input/output object to get results to the user of the system, but even then there is an 

object responding to a message and waiting for more input.  

Polymorphism in technical communication is currently very difficult based on 

available software. The closest implementation are systems that use keyword tagging 

to display or hide information based on a request from the user, but this is a low level 

implementation of polymorphism. Although technical communicators have attempted 

to solve branching and conditional problems by using software which provides the 

ability to designate parts of the text as presentable only in certain circumstances these 

techniques are not as robust or effective for writing as when used in programming. 

Part of the issue relates to mediating communication between humans who often have 

no clear shared context on which to base assumptions, but at least part of it comes 

from the limited view of hypertext, its relationship to object orientation, and how both 

model essential aspects of mental processes. Chapter three discusses these issues as a 

basis for defining the underlying assumptions of a hyperrhetoric. 

ObjectRhetoric 

The changes toward single sourcing and hypertext in technical communication 

lead to some central problems which need discussion and analysis. Of the many, three 

are most pressing: 

• Who creates and manages content and where does the technical communicator fit 
in? 

• What does fractured information mean for technical communicators? 
• How should technical communicators manage content and create meaning? 

 
Current discussion on the role of single sourcing, structured writing, XML, and 

other hypertextual tools used by technical communicators often turns to the two 
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probable roles of a technical communicator, information producer and information 

manager. Authors such as Weiss posit technical communication will become more of 

an engineering discipline and suggest technical communicators will work less as 

information producers and function more as communication professionals designing 

channels, workflows, and technological innovations for subject matter experts while 

less experienced technical communicators essentially “feed databases” the expert 

knowledge in a nicely tagged format. Others, sensing the possible mechanization of 

technical communicator roles in favor of economic factors over the craft of user 

assistance, lament how, much like the Bauhaus movement, an art and design theory 

that stressed functional design and production, technical communicators are turning 

from the exploration of the best means to enrich users toward a minimalism of ideas 

around what it means to be a technical communicator as its own end. Technical 

communication texts thus stress proven authoring techniques and limit exploration of 

alternative means of enhancing the “needs of the reader — the ability to easily locate 

and apply pertinent information” (Gilbert, 2004). These debates also revive historical 

discussion of a form-content divide and the proper ends of practice as a professional 

technical communicator, what it means, and what it means to the users served by the 

profession. This is the first of three fundamental problems in technical communication 

moving toward a hypertextual workplace. 

 The second problem, the fractured nature of the information technical 

communicators work with, highlights the way information has moved from a textual, 

linear, and fixed mode of communication to one that is predominantly hypertextual, 

distributed, and networked. Since communication currently takes place through 

chunks of content, classical conceptions of context, arrangement, and publication no 

longer offer clear strategies for practice. Printed software manuals, for example, 

represent a highly developed genre of technical communication expertise with decades 

of practical research on what to include, affordances to offer readers, and critical 

theory for evaluating the fit of a given manual to a given audience. Clear strategies 

exist for writing procedural information and arranging it in conjunction with any of the 
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other types of information that may be included in a manual. However, when an 

information chunk might include a full procedure, a single imperative sentence, or 

possibly an arbitrary combination of procedure with other forms it becomes 

increasingly difficult to give multiple purposes to a unit of text across genres or 

modes. This is especially complicated by the potential for recombination of chunks 

according to the unknown context in which a user randomly accesses any given bit of 

information rather than a clearly organized framework defined through typical print 

conventions. 

The third critical failing of current technical communication theory, a lack of 

systematic information management strategies, is only exacerbated by object-

orientation and hypertext. In some ways this is a subtle twist on the role of a technical 

communicator and the potential problems of randomly accessed information, but it 

also arises from an element largely missing in current theory. If, for example, 

technical communicators are charged with being an expert and creating content anew 

(technical communicator as information producer), a proper theory of invention must 

guide what information will become available to the user. The closest analogue to 

such a theory is the way technical communicators are guided to propose topics for 

documentation based on user activity or the features of a given system. However, the 

actual method of getting from activity or feature to document remains largely intuitive. 

This is even more applicable when technical communicators just put a usable face on 

the miasma of information produced by subject matter experts (technical 

communicator as information manager). In this case especially, the entire focus for 

technical communicator expertise is managing a dense fog of related information and 

organizing it, perhaps even reconceptualizing it, so that a user can gain access to that 

which is relevant. The best illustration for what a technical communication 

information management strategy should look like comes in comparing it to the time 

and life management field dominated by the Franklin-Covey or Getting Things Done 

methods. Both of these time management systems offer practical strategies for 

recording, prioritizing, executing, and documenting activities within a complex and 
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shifting framework determined by the limits of time compared with things to do. 

Likewise, such a theory of information management for technical communication, 

regardless of the role ascribed to technical communicators, should provide strategies 

for recording, manipulating, prioritizing, and completing work related activities often 

taking place within a similarly complex and shifting framework. 

Taken together, both forms of object-orientation, theories of invention and 

arrangement, and models of cognition can be woven together with hypertext to form a 

productive theory of rhetoric for technical communication. This object-oriented 

rhetoric, or rhetoric of objects, both thing and goal, produces new research, methods, 

and tools for technical communicators in the workplace and education. Understanding 

the prevalence of object-orientation technologies and models of how technical 

communicators manage information can empower technical communicators by 

providing a more relevant vision of rhetoric and redefining some central concepts all 

too often emphasized in composition and writing instruction. This object-oriented 

rhetoric offers an exciting perspective on current issues germane to technical 

communication including hypertext, single sourcing, and information design. 

In order to distinguish this rhetoric from other possible rhetorics and avoid 

attempts by readers to align it only with object-orientation of the familiar computer 

programming type, I will use the name ObjectRhetoric. This can be thought of as a 

contraction of object-oriented rhetoric, but one which opens its own namespace void 

of associations with partial theories that claim this appellation. The name itself retains 

an association with object-orientation by emphasizing object, the value-laden portion 

of the term, while better implying the dual meaning of object as goal and entity. 

Finally, as a single word it evokes the great German philosophical naming convention 

of making one word from multiple descriptive elements, an act with recent pragmatic 

value in the form of “camel case” words used as links within wiki systems. It also does 

not need to be stripped of taint from prior use as hyperrhetoric would; though 

ObjectRhetoric is a hyperrhetoric. Chapter four describes this new rhetoric. 
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As pointed out earlier, the concept of rhetoric should not refer to a single 

theory of communication. Rather, the use of rhetorics opens the field for specialized 

descriptive systems useful in specific situations. ObjectRhetoric, then, is not a 

replacement for some monolithic and “correct” version of rhetoric; it is an extension 

and redefinition based on the forces and needs of the technical communicator. 

Moreover, the measure of its value remains how good or bad it functions in creating 

the kinds of communication artifacts or events mandated by the continual evolution of 

technologies. 

As one of many possible rhetorics, the question then becomes why such a 

rhetoric is needed and where (or how) other rhetorics fail to inform the work of 

technical communicators. Several general reasons were articulated previously in the 

three key failings of technical communication theory. These are summarized here as 

questions: 

1. What is the role of a technical communicator (information producer or manager)? 
2. What do technical communicators do with fractured information? 
3. What information management strategies can inform practice? 

 
Within these are more specific questions of technical communication 

unsupported by current rhetorical theory, at least unsupported by an integrated view of 

theory.1  

                                                 
1 It can be argued that the seeds of almost any human knowledge are represented within the history 

and scope of rhetoric. What makes rhetoric a productive art as well as theoretical art is the facility 
with which these understandings or this knowledge is brought together into a conceptual whole for a 
specific purpose, what activity theorists would call “at hand.” 
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CHAPTER 2 

THE OBJECTMIND MODEL 

All theories of rhetoric by necessity make assumptions about the nature of 

mind. As a tool to shape meaning during the processes of composition, analysis, and 

understanding, rhetoric inherently touches upon the facilities both author and audience 

use to communicate. For example, an author wishing to gain acceptance for the 

proposition “technical writing projects should begin with a documentation plan” may 

cite instances in which members of the audience have failed to complete a project due 

to lack of planning. In this the author attempts to excite the audience to remember how 

such failure felt and what effects it had within the workplace; if it succeeds the 

audience can sympathize with the author and by so doing accept the proposition. Such 

a tactic seems acceptable and natural only insofar as it reflects a shared understanding 

of how people think. On a more implicit and mechanistic level, the author is 

attempting to stimulate the recall of a very specific type of memory from the audience, 

one which shares features similar to the proposition offered by the author. By so 

doing, the author intends for the audience to identify the new proposition with 

experiences they believe to be true, and thus accept that documentation plans are a 

good idea. This assumes a number of methods by which the minds of audience 

members work: when a mind is exposed to a stimulus it can recall past episodes when 

it was similarly stimulated or association of two similar statements one of which 

seems true will lead to the other to seem to be true as well. Such assumptions go back 

at least to Aristotle in his council to appeal to the different types of character an 

audience may have based on their age or using appeals to ethos. They are also the 

central focus of contemporary rhetorics like that of Burke in which identification plays 

a central role. Likewise, the Society for Technical Communication (STC) recognizes 

the need to focus on “how to meet the cognitive and affective needs of audiences” 

(Hayhoe, 2007, p. 144) in its current research agenda. Not all audiences and think the 
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same, but the more understanding technical communicators have of general mental 

processes the more likely they can create appropriate methods of communication. 

In advocating a theory of mind to support ObjectRhetoric, I am explicitly 

defining the limits of rhetoric and laying the foundation for exploring technical 

communication in a hypertextual environment. Specifically, this dissertation argues 

the mind works through a process of chunking information in manageable size blocks 

and then building these up into successively more complex and refined models of 

reality. When composing, inventing, or responding the mind pulls up these 

representations and manipulates them in a few specific ways, primarily through 

comparison and extension. These chunks as entities of thought directly relate to the 

kinds of technological systems technical communicators use to perform their jobs in 

the modern workplace. This chunking theory as applied to technical communication is 

called the ObjectMind model. Understanding, even at a high level, how the mind 

works depends on a diversion from speaking strictly about technical communication 

and rhetoric and delving into the physical architecture of the brain. These physical 

components lead to the realization that minds function according to some general 

mechanisms which will later translate into rhetorical processes within ObjectRhetoric. 

Likewise, an understanding of computer models of the mind will help to generalize the 

functional complexity of cognitive theory in a way that it can contribute to a 

hyperrhetoric. 

Expert knowledge 

Technical communication is a discipline in which long-time practitioners may 

excel and novice learners must struggle to gain a footing. Like nearly every 

professional arena, technical communication provides opportunity for the development 

of expertise. Expert knowledge, then, is a good starting point for calling out aspects of 

the ObjectMind Model as such knowledge highlights differences made by the 

acquisition of experience and training. Cognitive psychology, a branch of research 

focused on mental processes, often examines expert knowledge as telling in the way 
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minds solve problems and process information. Fernand Gobet (2005), a professor of 

cognitive psychology, summarizes such expert research: 

A first obvious result is that experts, by surpassing normal cognitive and 
physical limits, can obtain performances that seem extraordinary to laypeople; 
among other things, experts develop mechanisms that overcome novices’ 
limited learning rates and memory capacities. Experts are often able to 
recognize the key features of a problem rapidly, using perceptual cues. This 
perceptual expertise enables them to be highly selective in their search and to 
solve routine problems without exploring many alternatives. Indeed, in some 
domains such as fire-fighting or nursing, experts explore only one option 
(Klein, 1998). This ‘professional eye’ seems to be made possible by the 
extensive knowledge that experts have of their domain. The presence and role 
of such knowledge has been experimentally shown by experts’ ability to 
memorize briefly presented material much better than novices. A further 
empirical generalization is that it takes a long time of intense dedication to 
become an expert—at least ten years in many domains. Finally, transfer seems 
to be minimal from one domain of expertise to another. (p. 184) 

Experts differ, then, from non-experts in a particular field based on the 

specialized abilities they have developed over many years of experience with a 

particular domain. These differences are not necessarily rooted in a particular faculty 

of mind, but as Gobet points out, the ability to “recognize key features of a problem 

rapidly, using perceptual cues” not available to less experienced people. For example, 

a normal PC user turning on a computer might face a continuing series of rapid beeps 

followed by what appears to be a locked operating system (i.e., the user interface 

appears but is unresponsive). The normal user may restart the system several times, 

only to have the same results, or fruitlessly attempt to unlock it by pressing key 

combinations. An expert support technician would be able to diagnose this 

immediately as a bad keyboard and attempt a fix merely by replacing the defective 

part. The key feature of the problem, in this instance continual rapid beeping on 

startup, indicates a key was depressed during initialization of the operating system 

when control-key sequences can be entered to affect the computer’s startup options. 

The computer signals unknown input at this stage of operation by a beep. Repeated 

beeps indicate repeated entry of unknown input. Since the user had not pressed any 
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keys, the technician rightly assumes something has gone wrong with the keyboard, 

which is sending input on its own. The lack of interface responsiveness is a symptom 

because the continuing key presses have overwhelmed the operating system’s ability 

to process input. The expert can recognize the problem because of repeated exposure 

to similar patterns of experience such as having used, and sometimes misused, key 

commands during startup. 

This description of an expert also provides insight to the reason behind 

“mechanisms that overcome novices’ limited learning rates and memory capacities,” 

namely that experts have representations of common, and sometimes not so common, 

events and relationships as part of their personal knowledge. These memories allow 

them to compare similarities of a current situation to past events and predict more 

accurately the cause-and-effect relationship responsible for a given symptom. Transfer 

of expertise to another domain is necessarily minimal because the cause-and-effect 

relationships experience is built from differ from one domain to the next. 

Understanding the beeps of a computer will not help to make sense of the sounds 

made by an automobile engine or a sick child. 

Studies of expertise in cognitive psychology often return to chess for testing 

theories. While chess expertise is limited as a domain, the assumption is expertise is 

gained and works similarly across other domains. Chess provides an ideal 

environment to conduct experiments due to the availability of a natural environment 

for analysis (chess tournaments and matches), strong statistical measures of individual 

skill in the form of numeric ratings, and the ease with which variables can be 

controlled. These studies help inform the acquisition of expertise by examining the 

differences among players at various levels and then making observations on how 

such evidence highlights features of expert learning. 

In his seminal study, De Groot (1946/1965) subjected chess players to a 
number of problem-solving and memory experiments. The surprising result 
was that, in a choice-of-a-move task, there was no large skill difference in 
variables such as depth of search, number of moves considered, or search 
heuristics employed. However, a clear difference was found in a memory task 
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where a chess position was presented for a few seconds. Masters could recall 
the entire position almost perfectly, while weaker players could recall only a 
handful of pieces. De Groot concluded that expertise does not reside in any 
superior abilities but in knowledge. (Gobet, 2001, pp. 1-2) 

A choice-of-a-move task presents a board position and asks for the next move 

that should be made. The lack of skill difference in depth of search (how many moves 

ahead the player is thinking), number of moves considered by each player, and search 

heuristics (the method players employed to look for the next move) thus showed 

expertise as limited to a memory for chess positions. De Groot provided the first clear 

evidence that mastery of a field, in this case chess, has much more to do with acquired 

knowledge than with improved methods or reasoning ability. Chess Masters could use 

familiarity with common board positions to reconstruct the sample while novices had 

no such internal library to make the task easier. Indeed, when given random board 

positions not related to game play, novices and experts performed roughly the same in 

recall. In effect, the Masters could rely on the presence of some sort of memory 

“chunks” to reduce the sample position from 30 pieces spread around the board to a 

well known defensive position, an attack position, and several extra pieces in close 

relation. Novices would need to memorize the entire layout as would Masters given a 

random placement of pieces. 

A similar process occurs in any expert field since memory of past experience 

allows experts to match current events with known information in order to limit the 

search for a solution. Such is the case with the technician analyzing the broken 

keyboard, an automobile mechanic recognizing the telltale signs of a failing 

transmission, or a nurse diagnosing the child’s sore throat as a particular infection. 

Based on De Groot’s findings and methods, Chase and Simon’s (1973) follow-

up research into chunking further supports the role of knowledge structures in the 

mind and defines a chunk as “perceptual patterns stored in memory and used as units” 

(Gobet, 2001, p. 1). These patterns are thought to be stored in long-term memory 

(LTM) and allow experts to handle more refined discriminations in short-term 
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memory (STM) instead of using the limited STM space for recognizing broad features. 

An example from classical rhetoric would be the topoi, which could be used as the 

basis for organizing broad responses to a situation with a few commonplaces, leaving 

the STM for dealing with specifics of the argument at hand. 

In the example of recalling chess positions, “pointers to these chunks [in LTM] 

are placed in STM, and the recall of the position consists in unpacking the information 

contained in these chunks” (Gobet, 2005, p. 185). Yet, not only can chess Masters 

recall positions, they can use this knowledge “to find good moves without carrying out 

extensive search, Chase and Simon postulated that chunks are linked to suggestions 

for plans, moves, and other types of information” (p. 185). Building upon this, and to 

answer several criticisms of chunking theory, Gobet and Simon formulated template 

theory. 

Templates are made of two components: (a) a core, which is similar to a chunk 
in that it encodes fixed information; and (b) slots, which can encode variable 
information and are based upon the information of the nodes linked to a given 
node. It is assumed that information can be encoded rapidly in the slots (250 
ms), which is faster than adding information to a node (2 s) or creating a new 
node (8 s). The importance of templates is that they show how higher-level 
structures can be built from chunks and provide mechanisms for the rapid 
LTM encoding shown by experts. (Gobet, 2005, p. 187) 

The measures of encoding speed, derived from the test data, suggest the level 

of efficiency chunking gives to experts. The “core” or “node” is built over long 

exposure and at great cost in terms of time, eight seconds to create a new chunk or two 

seconds to review and add information to the chunk. Whereas the mechanism to use 

existing “slots,” which are essentially prearranged plans of action takes significantly 

less time (one quarter of a second).  

Templates, then, not only provide the expert knowledge structure of chunks, 

but also suggest ways in which this knowledge structure can help to point out 

productive avenues of analysis when needed in the form of the slots. In chess this can 

be seen in “forward-search,” the ability of players to envision upcoming moves they or 

their opponents might make and attempt to adjust strategy accordingly. The slots offer 



Texas Tech University, Roland Alexander Jones, December 2007 

54 

slight variations on known positions and link to other chunks that may encode known 

kinds of attack or defense. In technical communication, templates explain how a 

skilled editor can quickly read through a product manual and spot errors or see ways to 

improve unclear passages. Where a novice editor or non-editor would need to read the 

content, parse it into larger structures such as topics or procedural steps, and then 

validate these elements fit together in usable ways, the expert editor can recognize 

common structures almost immediately and use them to help focus the search for 

problems, many of which the editor has already experienced enough to recognize 

without conscious analysis. 

While expert knowledge provides an understanding of mind based on chunks, 

it is not the only domain of research in which such concepts arise. The importance of 

research into expert knowledge is supported by research into the brain and how it 

works. While a complete history of cognitive science or detailed examination of the 

various schools of thought is beyond the scope of this chapter, indeed such a work 

would take a lifetime, the presentation of one of the more complete and 

understandable theories of brain function based on specific research into how 

neuroscience can account for learning and cognitive activity will explain how expert 

knowledge as chunks works down to a low level in the brain.  

Brain architecture 

Most understanding about the brain comes from neuroscience or artificial 

intelligence (AI). Each of these fields, however, tends to look for slightly different 

things from its research. Neuroscientists examine the physical structures that 

contribute to the brain and how those structures interact with the body at large and are 

able to communicate and process information. AI researchers create and analyze 

simulations of brain or mind function in order to draw closer to understanding and 

replicating human-like activity from non-human technological artifacts. Jeff Hawkins 

takes an approach that incorporates elements of both of these. 
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Hawkins, best known as the inventor of the PalmPilot, began his career 

seeking to understand how the brain works. Originally thwarted at attempting to study 

AI from a biological perspective due to limitations placed on him by other AI 

researchers, his success in Silicon Valley allowed him to found the nonprofit Redwood 

Neuroscience Institute (RNI) where he is “dedicated to finding an overall theoretical 

understanding of the neocortex—the part of the human brain responsible for 

intelligence” (Hawkins & Blakeslee, 2004, p. 3) in an attempt to bridge neuroscience 

and AI in order to “build truly intelligent machines” (p. 1) that work the way brains 

do. “I believe the best way to solve this problem is to use the detailed biology of the 

brain as a constraint and a guide, yet think about intelligence as a computational 

problem—a position somewhere between biology and computer science” (p. 3). 

Hawkins presents an approach and model based upon four key principles which will 

become vital for defining ObjectRhetoric. 

1. The neocortex stores sequences of patterns. 
2. The neocortex recalls patterns auto-associatively. 
3. The neocortex stores patterns in an invariant form. 
4. The neocortex stores patterns in a hierarchy. (p. 70) 

 
These principles are based upon observations of the physical connections and 

interactions that take place within the cortex. In order to understand Hawkins’ 

principles, a limited understanding of the brain’s architecture is necessary. 

The human brain sits on top of the spinal column and together with the nerves 

spread throughout the body form the human nervous system. At the base of the brain, 

where it connects to the spinal column, resides the oldest (at least from an 

evolutionary standpoint) part of the brain. Often called the “old brain” or “reptilian 

brain,” this part of human neurological architecture is generally thought to “regulate 

blood pressure, hunger, sex, emotions, and many aspects of movement…you don’t 

need more than a reptile brain to do a lot of interesting and useful things” (Hawkins & 

Blakeslee 2004, p. 98). As evidenced by a past world inhabited by dinosaurs and a 

current world populated with less dominating but fully functioning reptiles, animals 
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whose brains are similar to the human old brain, such structures are fantastically 

successful from an evolutionary perspective. 

The added abilities of humans, therefore, are thought to reside specifically in 

the external folds of the neocortex. While all mammals have one, the human neocortex 

is much larger in relative size when compared with any other animal. Consisting 

primarily of a six-layered sheet of neural tissue wrapped around the old brain, this part 

of the thinking organ is thought to produce all higher forms of understanding and 

control intelligence. Hawkins focuses on this part of the brain almost exclusively: 

Here then is the core of my argument on how to understand the neocortex, and 
why memory and prediction are the keys to unlocking the mystery of 
intelligence. We start with the reptilian brain with no cortex. Evolution 
discovers that if it tacks on a memory system (the neocortex) to the sensory 
path of the primitive brain, the animal gains an ability to predict the future. (p. 
99) 

According to Hawkins this predictive ability rests on the pattern retention and 

recall abilities of the “common cortical algorithm” (p. 99) created through the 

hierarchical wiring of neurons. 

Columns and Connections. 
The physical structure of the neocortex is not all that mysterious even if it is 

somewhat complex. Hawkins describes it as six layers of brain tissue, each about as 

thick as a business card and the size of a dinner napkin (p. 42), connected together to 

form a thin membrane that has to develop wrinkled and folded up in order to fit within 

the confines of a human skull. Within this sheet, a series of minuscule cross sections 

divides up the cells to form “columns” in which cells form specific types of linking 

structures between their layers and across columns. Vernon Mountcastle describes the 

physical construction in precise detail. 

The neocortex of a human is a thin, extended, convoluted sheet of tissue with a 
surface area of ~2600 cm2, and thickness 3-4mm. It contains up to 28x109 
neurons and approximately the same number of glial cells. Cortical neurons are 
connected with each other and with cells in other parts of the brain by a vast 
number of synapses, of the order of 1012. The cortex is organized horizontally 
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into six laminae, and vertically into groups of cells linked synaptically across 
the horizontal laminae. The basic unit of the mature neocortex is the 
minicolumn, a narrow chain of neurons extending vertically across the cellular 
layers II-VI, perpendicular to the pial surface. (Mountcastle 1997, p. 701) 

In effect, these connections set up a hierarchy of columns where defined 

relationships tend to exist between layers. Layer I for example, generally consists 

mostly of axons that provide long-range connections to other areas of the brain and a 

level up in the hierarchy, usually connecting to layer IV in next level up. Layer IV acts 

as the central input layer for signals moving up the hierarchy. Similarly, layer VI 

connects down to layer I and provides information flowing back down the hierarchy. 

In between, layers II, III, and V connect via dendrites to these primary input layers, 

provide secondary input routes, and work to either pass along messages by 

propagating a signal or stop messages by breaking the propagation. While the exact 

structure of columnar connections is not pertinent to this model, understanding the 

basic layout in a simplified form is important. “The term column invites much debate 

in the neuroscience community. Their size, function, and importance are disputed. For 

our purposes, though, you can think in general terms of a columnar architecture, which 

everyone agrees exists” (Hawkins & Blakeslee 2004, p. 139). Beyond this, the key 

points to remember about the physical connections are that these columns form “a 

repeating hierarchy” (p. 25) and that they send information both up and down the 

hierarchy; “at least 90 percent of the synapses on cells within each column come from 

places outside the column itself” (p. 140).  

Brain Patterns. 
One of the breakthroughs in neuroscience came in 1978 with the publication of 

Mountcastle’s “An Organizing Principle for Cerebral Function” in which he posits all 

regions of the brain function in essentially the same way based on the observation that 

all regions of the brain appear to be organized the same way. The obvious question is 

how such a relatively simple structure can account for all the varied thoughts humans 

have ever had. Hawkins’ answer is similar to AI researcher Daniel Dennett’s “parallel 

pandemoniums,” in which no central governor controls the mind but a number of 
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specialized processing centers compete for control. Dennett suggested his theory was 

most memorable for the point that once discriminations have been made in a specialist 

circuit, they need not be made again by some homunculus or other coordinating part of 

the brain (Dennett 1992, pp. 112-113). Hawkins offers an explanation of how 

distributed simple circuits may lead to mental function based on patterns. “All your 

brain knows is patterns. Your perceptions and knowledge about the world are built 

from these patterns” (Hawkins & Blakeslee 2004, p. 56). It is these patterns that 

implement “specialized circuits” though each “circuit” really acts no differently than 

any other. The specialization comes from the part of the body to which each circuit is 

attached. 

The language of the brain, at least as far as neuroscientists currently know, is 

nothing more than spatial and temporal patterns playing across columns within the 

brain. When humans see, for example, no little picture appears within the confines of 

their brains. Instead, the ocular nerves translate visual information into 

electrochemical signals that induce patterns on various areas of the brain, perhaps 

representing movement, color, shape, or other features to which retinal cones are 

attuned. Taken together, as a pattern appearing both spatially (i.e., which columns are 

active) and temporally (i.e., the order and spacing between column activation in time) 

the viewer can claim to see the object at hand. But this seeing is not a unitary event 

like voting for the President in a particular election. Seeing is more like the polling 

that takes place up to and after the election; it never ends and never represents an 

official event. When a person probes (or polls) her experience at some point and 

applies a label to some experience, like seeing an apple, she makes an explicit 

representation to an experience that may or may not have registered in the memory 

long enough to allow for recall at a later time and place. If she takes the poll again a 

second or a minute later, what she experiences is not necessarily the same pattern she 

has just experienced in reflecting on the act of seeing. Dennett spends much of 

Consciousness Explained (1992) focusing on how even over hundredths of a second 

human brains can draft, revise, and redraft the conscious experience of a particular 
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phenomenon. Each time the brain takes a poll, the apple may seem slightly different 

though on the whole the results are likely to retain essential elements of the experience 

(red, shiny, round). This also helps to explain why it seems as though writing 

sometimes happens in fits and false starts. When the mind is in the process of 

composing a draft of the subject matter at hand, the part of the mind focused on 

linguistic choice may be affected by these revisions such that the multiple revisions 

within the mind lead to lack of clarity or focus. On the other hand, authors intimately 

familiar with their subject so they are pulling from deep cognitive structures rather 

than the changing revisions of perception, those who would be experts in other words, 

seem to write as if pouring out the contents of their minds.  

The difference between seeing an apple and tasting it, at least at the purely 

mechanical level of brain function, is the region of the brain in which the 

discrimination takes place. Because humans all have similar biological makeup, 

neuroscientists can more or less map types of sensory experience to large 

topographical areas of the brain. However, these areas do not represent predefined 

structures of the brain. Early in development the input from human sensory organs 

creates a schematic map of the body in the brain by regular (in the sense of well 

correlated) patterns repeatedly activating associated columns. These maps, however, 

are not stable entities. Even within individuals, changes such as the loss of a sense 

(e.g., blindness) or the loss of a limb can cause remapping to take place where areas 

previously responsible for one sense become responsible for another. For example, 

one of the Silver Spring monkeys, monkeys that had been part of Edward Taub’s 

experiment in disconnecting the sensory nerves (deafferenting) in primate limbs, 

showed remapping of the hand region by the face region. 

“Deafferentation zone,” then, was a misnomer: although part of the monkeys’ 
somatosensory cortex had been deprived of its original afferent input, from the 
arm, over the course of the previous dozen years it had been innervated by 
neurons from the face—specifically, the part of the face from the chin to the 
lower jaw. The part of the cortex that usually received sensory input from the 
monkey’s arm did not simply go out of business. Instead, neuronal axons from 
adjoining cortical regions had grown into it. (Schwartz and Begley 2002, p. 
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159) 

In these special tests where researchers were able to stimulate areas of the 

monkey’s body then directly measure changes in activated surface area of the 

neocortex, researchers see direct evidence of the similar operation by patterns that 

takes place across areas of the brain. More specifically, researchers see that 

associations between specific neurons and areas of the body or types of processing are 

not static. Rather, they can and do change when given the opportunity. In a similar 

way, the original organization of each neuron cannot be ascribed to genetic disposition 

as the number of connections within the brain outstrips the available information 

encoded in DNA. At a certain point in development of the individual brain, 

connections must begin to be made automatically by the dumb mechanisms of cellular 

function. 

Other evidence for Mountcastle’s organizing principle and Hawkins’ patterns 

appear in recent development of human cyborgization, the enhancing of human 

physical abilities with technology. Development of new prosthesis and implant 

devices, especially for sight and hearing, strongly suggest the reality of a pattern based 

representation of experience and the ability of the brain to be remapped. Over the past 

five years, news sources have reported heavily on technology such as the Cochlear 

implant, which converts sounds into electrical signals sent through auditory nerves to 

the brain, or research into multiple types of retinal implants and replacements, some of 

which connect directly to the neocortex. Yet even this evidence pales in comparison to 

experiments on animals such as rats that allow direct brain augmentation or replicates 

normal functions of the brain such as that of the hippocampus.  

In tandem with this researchers have also devoted time to controlling 

mechanical processes by brains directly connected to a machine. Advancements such 

as controlling rats and cockroaches in search and rescue tasks or allowing amputees to 

control computers by thought even seem somewhat believable in relation to exotic 
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applications such as training rat brain cells in a pitre dish to control a flight simulator 

through a bed of electrodes. However, the so called “brain in a dish” can do just that. 

Each of these cases supports the model that animals, human and otherwise, 

operate and sense through a progression of patterns across the brain. Theodore 

Berger’s research in developing an artificial hippocampus, a part of the brain 

responsible for creating new memories, is particularly compelling. Since “the 

hippocampus has a well-understood three-part circuit” with a “regular repeating 

structure” (Phillips, 2004), recreating it electronically and testing the recreation 

against samples of tissue kept alive under experimental conditions allows for easy 

measurement of success. Since the hippocampus also forms an essential ingredient in 

memory, Hawkins argues the key ingredient, discovering the technology for a 

replacement would mark a significant milestone toward understanding the brain. “In 

previous work, Berger’s team had recorded exactly what biological signals were being 

produced in the central part of the hippocampal circuit and had made a mathematical 

model to mimic its activity. They then programmed the model onto a microchip, 

roughly 2 millimetres square” (Phillips, 2004) and tested the model against actual 

results from real tissue. The two matched. Even though this points out a strong 

practical application for the current model of the brain, room for doubt about copying 

the whole brain remains. This is a good reason against ascribing too much certainty to 

the strong materialist model (i.e., the brain is nothing more than a cause-and-effect 

machine with no “self” or “mind” beyond these mechanisms) at this point even if it 

does support the general model of how the brain functions. But this still does not 

answer the central question of how thoughts happen in a brain-based mind. 

Memory and Prediction. 
Here, again, Hawkins offers what could be the correct answer. Hawkins asserts 

“memory and prediction are the keys to unlocking the mystery of intelligence” 

(Hawkins & Blakeslee 2004, p. 99), and these two elements of thinking have as their 

foundation the use of patterns, the similar structure of all parts of the neocortex, and an 
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additional element known as neuroplasticity. These elements also constitute one of the 

foundational concepts of ObjectRhetoric. 

Neuroplasticity, the feature of the brain that allows recolonizing of one part of 

the brain by another function or body region, suggests a brain can be rewired through 

training. Jeffrey Schwartz emphasizes this role of the brain in The Mind and the Brain: 

Neuroplasticity and the Power of Mental Force (2002). Schwartz approaches the brain 

from the vantage of a psychologist studying the neural component of obsessive-

compulsive disorder (OCD). Research conducted by Schwartz using PET scans of 

obsessive-compulsive brains found a specific neural circuit that operated differently 

than those of normal brains. In opposition to the then-current practice of treating OCD 

patients through repeated exposure to their OCD triggers while not allowing them to 

do anything to relieve the anxiety it creates, a behaviorist conditioning approach that 

often included unhealthy or highly agitating exposures, Schwartz posited the mind 

could play a significant role in physically altering itself. Using a four step program of 

having patients understand their compulsions as a symptom of disease, attribute them 

to their proper source (a faulty neurological circuit), change their attention to another 

line of thinking, and regard the compulsive behavior as having no meaning in reality 

(Schwartz and Begley, 2002, p. 14) he was able to successfully retrain the OCD circuit 

to a large degree. The basic mechanism of this, often called Hebbian learning, is that 

when neuronal columns fire together in response to stimuli, those columns tend to 

form links to each other. This “fire together, wire together” action can be used to build 

a working model for how the simple circuits of the brain can build up to something as 

complex as a mind. Again, Hawkins summarizes this as follows: 

• The neocortex stores sequences of patterns. 
• The neocortex recalls patterns auto-associatively. 
• The neocortex stores patterns in an invariant form. 
• The neocortex stores patterns in a hierarchy. (Hawkins & Blakeslee, 2004, p. 70) 

 
Using the idea of neuroplasticity, it is not difficult to see that if areas of the 

brain form connections based on repeated firing of associated neuronal columns 
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correlated to stimulus from sensory organs, then the neocortex wires itself to represent 

the “sequences of patterns,” which describe how an individual experiences the world. 

In a very literal way, brains to a large degree represent a map of the external world. 

The mechanism of the brain is such that if a partial pattern fires, either because it was 

recalled in thought or because of an external stimulus, the rest of the pattern is 

automatically triggered. While the exact threshold of a trigger remains for speculation, 

this auto-associative mechanism of the brain allows for what would normally be 

considered thought. 

Thoughts can be caused by external agents, such as an apple. When this 

happens, the experience is likely to stimulate neuronal columns that have before 

experienced this sight and thereby automatically invoke the firing of closely associated 

events like the memory of getting a particularly good apple at such-and-such a store. 

By the same mechanism, thinking about an apple or, as Schwartz might rephrase, 

attending to the thought of one could likewise bring up these other associated 

memories. Again, if these memories are taken as the stimulus for yet other memories 

the processes of auto-associative recall becomes thought. This is where the neocortex, 

at least from a biological perspective, has its reason for being. An animal that can, 

when confronted with a situation similar to ones from the past, make predictions about 

what will happen next through a line of automatically associated memories has the 

ability to avoid doing things wrong and better chances of doing things right. 

Compared to an animal with no such ability, one driven only by instinct such as a 

reptile, this thinking animal can increase its success in performing basic biological 

functions by orders of magnitude. A lion might think, though obviously not in human 

language such as this, “if that good tasting animal over there sees me, it will run and I 

may not get a meal” and thereby adapt by employing successful strategies for hiding 

and stalking its prey. This also aligns well with the research into experts, where the 

slots of a template literally represent such auto-associated memories. 

The invariant form of memories is essential to the model proposed by 

Hawkins. Since “the world as seen by your senses is never the same...to make a 
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specific prediction, the brain must combine knowledge of the invariant structure with 

the most recent details” (p. 83) of experience. Hawkins proposes these invariant 

structures “are stored in a form that captures the essence of relationships, not the 

details of the moment. When you see, feel, or hear something, the cortex takes the 

detailed, highly specific input and converts it to an invariant form” (p. 82). This 

reemphasizes that such patterns do not change easily or quickly, hence Gobet's 

estimate of eight seconds to create a new memory chunk or two seconds to update it. 

The “fire together wire together” mechanism ensures that memories, patterns encoded 

in the brain, are invariant. More or less may be remembered depending on the original 

stimulus and later patterns may alter wiring in similar patterns, but ultimately 

memories cannot be more than the attending to of the original event. This, however, 

does not suggest one cannot change memories or brain patterns through volition at a 

later time. Schwartz and other researchers have shown this is possible. But the original 

attentional element is stored as an invariant structure. It seems to be very important as 

a key to understanding how some of the AI theories, especially those of Minsky and 

Schank, work on a practical level within the brain even if a brain and a computer are 

not very similar constructs. Invariant representation is also important in connecting the 

model of mind presented within this dissertation to transclusions and object-

orientation insofar as all three share common working structures.  

The last of the four points, the storage of thoughts and memories in a 

hierarchy, is also important among the ideas forwarded by Hawkins. Neuroscientists 

acknowledge this hierarchy in a number of the most important sensory areas, though 

vision is particularly well studied. The importance comes from the bi-directional 

feedfowrard signals (signals moving from the sensory organs to the brain) and 

feedback signals (beginning within the brain and moving down the hierarchy toward 

lower input levels) interacting to produce experience (Hawkins & Blakeslee 2004, pp. 

153-159). Hierarchy creates a “memory prediction framework” (104) that allows 

simultaneous communication up and down the chain of specialist circuits as well as 

formation of different levels of invariant representations.  
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Lower levels, those closest to “raw” sensory input, change the fastest in 

response to stimuli from sense organs below and processes above. At each level of 

abstraction higher, the invariant representations, what Daniel Dennett calls 

“discriminations,” form a more general sequence and allow for predicting what will 

come next. When confusion results from an unexpected pattern discrimination, the 

signal is sent up the hierarchy until it reaches a level at which it can be integrated and 

handled as a matter of course. Or, in another way of putting it, a signal can be sent 

down from higher patterns suggesting what input to look for and if the input matches 

the expected results, then everything is working as expected. The world is in 

correlation with the invariant pattern, meaning the brain understands what is going on 

and has an accurate representation of the world, which is the point of having these 

structures in the first place. By a corollary process, elements that do not find an 

invariant pattern continue to move up until reaching the top of the neocortical 

hierarchy at the hippocampus where the new pattern can be temporarily stored while 

being integrated. The top levels also indicate more attention being paid to a pattern, 

and as the top can identify and label this pattern, eventually the pattern can be 

relearned at lower and lower levels as these lower levels see it more often and can 

discern the invariant form without sending it up the hierarchy.  

The two basic components of learning are forming the classifications of 
patterns and building sequences. These two complementary memory 
components interact. As one region learns sequences, the inputs it sends 
to...higher cortical regions change. These...therefore learn to form new 
classifications, which changes the pattern projected back to...the lower region, 
which affects the sequences. (p. 165) 

As an example, Hawkins suggests thinking of the way humans learn language. 

One region might recognize a sequence of sounds that comprise phonemes (the 
sounds that make up words) and passes a pattern representing the phoneme up 
to the next region. The next higher region recognizes sequences of phonemes 
to create words. The next higher region recognizes sequences of words to 
create phrases, and so on. Bear in mind that a “sequence” in the lowest regions 
of the cortex may be fairly simple, such as a visual edge moving through 
space. 
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By collapsing predictable sequences into “named objects” at each region in our 
hierarchy, we achieve more and more stability the higher we go. This creates 
invariant representations. 

The opposite effect happens as a pattern moves back down the hierarchy: 
stable patterns get “unfolded” into sequences. (p. 130) 

For example, a region recognizing a familiar song can signal down to the 

region below what part will be coming up next, which can signal to the next lower 

region which words represent the proper lyric, which can signal a motor process to 

recreate the phonemes needed to sing along with the song. The process provides a 

continual and dynamically shifting relationship between higher and lower regions, a 

framework composed of memories and predictions interacting at the point of 

experience. Moreover, the mechanism of folding meaning into “named objects,” 

otherwise known as symbols, supports Richard's triadic semiotic relationship. The 

“named object” stands in for a pattern of mental activity which makes reference to 

something in the external world. 

Such a mechanism also explains the difference between someone who is a 

novice at a particular task and someone who is an expert. “If you study a particular set 

of objects over and over, your cortex re-forms memory representations for those 

objects down the hierarchy. This frees up the top for learning more subtle, more 

complex relationships” (p. 167). When learning to drive a car almost every action 

comes at the price of using higher regions of the brain and hence more thinking and 

concentration. Turing the wheel, shifting the gears, working the pedals, and watching 

for hazards in the environment utilize nearly all of a novice's attention. However, 

repeated exposure to these actions makes them less and less a matter of thought; they 

become something for which the experienced driver gets a “feel.” The same applies to 

any familiar or novel environment. When expected input matches actual input, thought 

can attend to finer levels of distinction. When something appears beyond experience, 

something beyond expertise so to speak, then the mind needs to take stock both overall 

and region by region in the brain until it can handle the new view of the environment. 
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Again, this supports the findings of researchers looking at specialty fields such as 

chess. 

Dennett’s Consciousness Explained 

As expressed in Dennett’s Consciousness Explained, Dennett’s primary goal in 

developing a theory of mind is to replace the Cartesian Theater with something 

mechanical that does not depend on hidden mechanisms. According to Dennett, 

Descartes’ division of thought and extension (i.e., mind and brain respectively) sets up 

a situation in which some observer (a la “I think therefore I am”) must reside within 

the physical apparatus of the brain in order to account for all the complex activities 

associated with being human and thinking. According to Dennett this is not so; 

specialist circuits that developed through evolutionary means to perform certain 

essential functions have been adapted to fit the roles necessary to function within a 

society. With society and communication the basic abilities of these circuits were 

enhanced through culture and memetic evolution. At any given point humans 

experience consciousness, the sense of having such an experience is merely the effect 

of various specialty circuits interacting. As proof of this concept Dennett introduces 

the problem of measuring when a person becomes aware of an experience versus when 

the signals coalesce in the brain. 

Akin to what Michael Polanyi calls tacit knowledge, Dennett’s proof suggests 

people always know more than they can say. Either before they are aware of an 

experience or immediately after an experience their specialty circuits, which receive 

information at slightly different times, create a unified view of events. Dennett’s 

metaphor for representing this is one of multiple drafts of experience rather than an 

authorized version of reality as implied by Descartes. 

These editorial processes occur over large fractions of a second, during which 
time various additions, incorporations, emendations, and overwritings of 
content can occur, in various orders. We don’t directly experience what 
happens in our retinas, in our ears, on the surface of our skin. What we actually 
experience is a product of many processes of interpretation—editorial 
processes, in effect. They take in relatively raw and one-sided representations, 
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and yield collated, revised, enhanced representations, and they take place in the 
streams of activity occurring in various parts of the brain. This much is 
recognized by virtually all theories of perception, but now we are poised for 
the novel feature of the Multiple Drafts model: Feature detections or 
discriminations only have to be made once. That is, once a particular 
observation of some feature has been made, by a specialized, localized portion 
of the brain, the information content thus fixed does not have to be sent 
somewhere else to be rediscriminated by some master discriminator. In other 
words, discrimination does not lead to a re-presentation of the already 
discriminated feature for the benefit of the audience in the Cartesian Theater—
for there is no Cartesian Theater. (Dennett, 1992, p. 112-113) 

Rather than inventing some ethereal mind stuff, Dennett knows that complex 

reactions happen in the brain as a result of neural stimulation and sensing. Such 

reactions only appear unified and these reactions correlate to mental activity. Dennett 

further posits that once a discrimination is made “specialist circuits try, in parallel 

pandemoniums, to do their various things” (p. 253). Coalitions of such anonymous 

daemons, hence pandemonium, promote (a better word might be reinforce) each other 

up the chain of control to move the body. 

Tacit Knowledge 

In The Tacit Dimension, Michael Polanyi describes a feature of understanding 

that supports the ObjectMind model. In describing how humans come to know 

something, Polanyi explains that they attend from some detail to a particular object of 

study. This mediated version of knowing forms the basis for Polanyi’s theories and 

also serves as a foundation for much of his contributions to fields such as knowledge 

management. When looking at a familiar face, for example, people do not normally 

focus on the angle of the nose or set of the eyes in relation to the brow. However, it is 

precisely these unconsciously recognized features that allow them to recognize the 

face as familiar. Attention, note the verb attend, is focused upon the face via the 

specific parts of a face recognized as belonging together from experience. These parts 

are the “tacit dimension” of knowledge that people normally cannot express 

consciously. The difference evidences itself when someone attempts to describe the 

face of a friend to someone else. While it takes less than a second and no conscious 
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thought to recognize the friend, it can take considerable time and thought to formulate 

a description of how someone else might recognize this same person. This same 

problem also applies to other areas of knowledge such as the ability to edit a user 

manual versus the ability to describe what makes for a good user manual. Polanyi 

points out that in such circumstances people always know more than they can say. 

Knowing more than one can tell, however, does not necessarily mean that 

unconscious elements are unknowable or inexpressible, though surely some would 

vehemently support such a proposition. What it does mean is even in the act of 

formulating what one knows for expression, new knowledge is always produced so 

that even if full disclosure were possible the doing would always run behind the 

knowledge created by the doing. The expression would always be a type and shadow 

of the mechanism by which the expression is accomplished. 

As expansive and useful as Polanyi’s description of this phenomenon is, the 

more immediately practical and knowledge management centric heuristics expressed 

by David Snowden fits the ObjectMind model better: 

• Knowledge can only ever be volunteered it cannot be conscripted 
• I always know more than I can tell, and I will always tell more than I will write 

down 
• I only know what I know when I need to know it (Snowden & McGuire, 2002 ) 

 
Snowden adds to Polanyi’s dictum by extending the logic in the “attending 

from...to” construct to the loss that necessarily occurs in expression based on form. 

For Snowden, telling is a richer experience and more explanatory than writing because 

telling involves a dialogue in which the speaker can get a sense of the audience and 

adapt the message to fit a shared context, much the same way Plato's Phaedrus favors 

spoken language over writing. The necessity of a shared context, according to 

Snowden, limits the transferability of “knowledge” by expressing something that is 

known to the receiver. One technical writer telling another about how a particular 

writing task was handled does not lead to the ability to apply similar strategies unless 
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both share many of the contextual resources (those tacit elements used in attending to 

something) and can or will apply them. 

Context is the cue that lets someone know what is needed and when it is 

needed. Snowden gives the example of interviews that turn up drastically different 

procedures than those obtained by viewing the same person perform the task. Asking 

what an expert knows, without a context for the question, may lead to an answer with 

little practical coherence (i.e., information applied to answering the how-to or why-for 

of a problem). If, however, the expert is observed while solving a problem or asked in 

the process of solving a problem, the context of performance that is imperceptibly 

laden with tacit understanding would lead to more detailed and relevant explanations. 

For much the same reason, forcing knowledge sharing remains fruitless because it is 

usually out of context, which means it has much missing, and there is no way to tell if 

it is knowledge or simply information. Ralph Stacy posits a similar view in Complex 

Responsive Processes in Organizations: Learning and Knowledge Creation: 

This book aims to move on from systems thinking about learning and 
knowledge creation organizations to argue that knowledge arises in complex 
responsive processes of relating between human bodies, that knowledge itself 
is continuously reproduced and potentially transformed. Knowledge is not a 
‘thing,’ or a system, but an ephemeral, active process of relating. (Stacy, 2001, 
p. 4) 

Snowden and Stacy both believe “properly understood knowledge is 

paradoxically both a thing and a flow” (Snowden, 2002, p. 6), or a product and 

process. Technical communicators have often gotten into trouble by adopting either 

product or process as the primary view on meaning making. In fact, both describe an 

important aspect of the field. In terms of product, knowledge always includes a tacit 

dimension, some part of itself available only by hint or shadow. In terms of process, it 

implies the active side of knowledge, the creation aspect. 

Polanyi’s “attending from...to” structure suggests knowledge is an active 

relationship. Attending to or paying attention to something requires a conscious choice 

of focusing on a particular object or aspect thereof. The student who does not pay 
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attention in class cannot learn. The technical writer who does not pay attention to 

subject matter experts cannot finish the documentation. Merely being present is not 

enough to lead to knowledge. Perhaps more importantly, paying attention to the wrong 

thing also does not lead to knowledge. Dennis Deaton postulates this as the Othello 

principle: “The eye sees what the mind looks for” (Deaton, 2004, p. 3). As such it 

implies that humans exert agency or choice in generating knowledge.  

Moreover, Polanyi’s structure would further imply the valuable part of 

knowledge is in using the relationship between the implicit and focus objects. Without 

the active pointer, the choice to focus on a particular object would not have any 

particular meaning. This is much like semiotics in which meaning is not in the sign 

itself but in the relationship between sign, signifier, and the field of possible signs. 

Attending to something creates a kind of mental pointer between what is known and 

contextually relevant to that which should be known. This is somewhat analogous to 

creating hypertext links in a computer system with the attention forming a path to the 

next object of study. 

Before linking the ObjectMind model back to ObjectRhetoric and the role of 

hypertext, however, it is important to consider several of the artificial intelligence 

theories that most closely fit what Hawkins and Schwartz reveal about the mind. This 

chapter concludes with a summary of the ObjectMind model that draws upon both AI 

and theories of mind, especially the work of Marvin Minsky and Roger Schank. 

Computers and AI Theories of the Mind 

AI enters the conversation over theories of mind as one of the two primary 

means to understand how thinking works. From a practical perspective, AI theorists 

propose theories of mind to help formulate ways to either replicate the kinds of 

thinking that take place within human minds or to help augment such processes 

through technology. A fundamental question for AI is what exactly a mind looks like 

and how it differs, if at all, from the physical brain on which the mind “runs.” Within 

the world of AI, to reproduce a brain is almost always to reproduce a mind. However, 
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such a mapping is neither practical or necessary. Computers and brains are 

fundamentally different, at least the way computers currently function, and therefore 

the question should be what overlap is useful for practical application especially 

considering that the end measure of a rhetoric is for what purpose it proves useful.  

The brain as a computer. 
By analogy, metaphor, or in terms of modeling, society often equates the brain 

with whichever technology epitomizes the pinnacle of the day. Past comparisons 

include brain-as-clockwork, brain-as-switchboard, brain-as-tabulating-machine (a la 

punch cards), or the brain-as-digital-computer. Yet each of these represents the same 

fundamental problem of equating functional operations at a high level of abstraction 

down to the underlying operations taking place at a much more specific level. While 

speaking of “switching tracks” or “missing the train” may make sense by analogy, 

brains clearly do not operate by steam power nor require tons of steel tracks to operate 

(though one may be able to make a case for language providing tracks of a sort). 

While many other differences persist between brains and computers, three seem most 

pertinent in the near future. 

First, brains are adaptive and self-organizing by necessity. At birth human 

brains contain approximately 100 billion neurons. 

The best guess is that, at birth, each neuron makes an average of 2,500 of these 
specialized junctions, or synapses; reaches a connectivity peak of 15,000 
synapses at age two or three; and then starts losing synapses in a process called 
pruning. If we take a conservative mean for the number of connections (1,000), 
then the adult brain boasts an estimated 100,000,000,000,000—100 trillion—
synapses. Other estimates of the number of synapses in the adult brain go as 
high as 1,000 trillion. (Schwartz and Begley, 2002, p. 111) 

Since humans have 35,000 genes, only half of which are active in the brain, 

there is a large gap between the number of synapses that can be encoded directly by 

DNA and the total number connections humans actually have. Scientists theorize 

genes directly control the general development of brains as organs throughout life and 

the handling of neurotransmitters, but beyond this mechanical foundation individual 
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connections and the exact wiring of a given brain rely on automatic mapping and 

identification between cell groups. The paring of synapses from initial highs suggest 

the trend is to branch as much as possible, and then sensory experience helps to 

finalize things by strengthening some connections and allowing others to atrophy. This 

would be somewhat like creating a computer chip with thousands of extra connections 

between transistors and allowing the natural process of electrical shorts and resistance 

to burn-in or burn-out connections throughout the life of the machine. 

Of course, computers are not self organizing in the same way at all, at least not 

currently. In practical terms, however, the question isn't how the basic design happens 

but how fault tolerant such systems are for processing information. A computer chip, 

unlike a brain, tends to not work when signals do not match very specific parameters. 

Computers use carefully mapped memory registers and a basic set of operations to 

perform calculations on data. But these operations are predefined based on the 

physical wiring of the system. Brains, on the other hand, use signals to perform similar 

basic wiring throughout the life of the animal. Since the synapses can adapt and learn 

new forms of interacting with other neurons, unexpected data or new instructions can 

lead to an expansion of mental ability. Unexpected information in brains leads to 

learning while unexpected information in computers leads to errors and an inability to 

continue. Indeed, one of the fundamental points of a Turing Machine (the intellectual 

predecessor of modern digital computers) is that when it hits a symbol for which there 

is not a corresponding transformation listed in its table, then computation stops. 

Brains, on the other hand, never turn off. They may not understand how to operate 

when first encountering new information, but through repeated exposure the brain can 

remap itself to make sense of the new stimulus. 

Second, following upon the physical characteristics, brains are also highly 

feedback dependent. While digital computers quite happily churn along with reams of 

data based on some initial instructions, brains require feedback at several levels in 

order to continue working. At the level of neurons, feedback circuits provide current 

information on the changing conditions across the brain affecting processing and 
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neuronal firing at every instant. The propagation and timing of neuronal signals is 

highly if not entirely dependent on the shifting activity potentials around it. On a more 

conceptual level, Hawkins’ supposition of the brain as a memory-prediction 

framework also implies the necessity of this feedback on the larger pattern and 

patterns-of-patterns levels. Computers may be made to adapt to certain kinds of 

feedback and interruption, but they do not depend on them in the same way brains do. 

Lastly, the dependence of thought upon the use of such patterns indicates a 

clear digression from the calculations used within most digital computing devices. 

Rather than need to reprocess all the details associated with particular situations, 

activities, or objects, the brain can recall memories of similar phenomena through 

auto-associative memory and then concentrate on adapting those parts of the scene 

that are different. When an child builds a stack of blocks, for example, she simply 

decides which goes on top and then places it on the others. Recognizing what a block 

looks like, coordinating the manipulation of a block in three dimensional space, and 

knowing where to put it in order to keep the tower from falling happens without much 

if any thought. The details simply are not apparent. A computer, on the other hand, has 

a very difficult time handling the same task. The blocks must be discriminated from 

the scene, orientation angles must be calculated, and gears set in motion just to get a 

robotic arm to the point of touching a block. Each of these steps must be rendered into 

some form of programming logic that handles exceptions as well as expected 

circumstances. Each must progress sequentially through a memory buffer where 

calculations are performed on the existing state, the current data, and then a next state 

is produced leading to another step. What becomes important in this slight 

exaggeration of the simplicity and difficulty inherent in these two situations is that the 

brain has a wealth of past experience to draw upon and use in identifying the possible 

next states without having to add to the number of sequential steps or the processing 

overhead. Hawkins provides compelling evidence for why this may limit the abilities 

of a computational brain in his “one hundred step” argument. 
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According to experimental evidence, humans can perform discriminations to 

recognize objects within a scene in about half a second. “In that half a second, the 

information entering your brain can only traverse a chain one hundred neurons long,” 

which means the brain solves the recognition problem “in one hundred steps or fewer, 

regardless of how many total neurons might be involved” (Hawkins & Blakeslee, 

2004, p. 66). This is vastly different from the argument that brains are massively 

parallel computers. Parallel digital computers split up the workload for performing 

complex tasks, but the breakdown is one of horizontally splitting up the amount of 

data to be crunched, not the number of steps necessary to actually crunch the data. 

Each unit of data at each of the parallel processors still takes the same total number of 

steps to process, at lest with computer technology as it will be into the near future. In 

short, parallelism of the digital computer variety cuts time, not the algorithm. As 

Hawkins points out, a computer can do very little in 100 steps regardless of how many 

parallel processors are put to work, especially if the overhead of splitting the work and 

reassembling the results is included in the 100 steps. 

Here is an analogy. Suppose I ask you to carry one hundred stone blocks across 
a desert. You can carry one stone at a time and it takes a million steps to cross 
the desert...so you recruit a hundred workers to do it in parallel. The task now 
goes a hundred times faster, but it still requires a minimum of a million steps to 
cross the desert. Hiring more workers—even a thousand workers—wouldn’t 
provide any additional gain. No matter how many workers you hire, the 
problem cannot be solved in less time than it takes to walk a million steps. (p. 
67) 

The difference cannot be processing speed; from the number of steps a brain 

can physically perform in a half second it is quite easy to see computers process data 

much faster than brains. The figure would be about 200 Hz for a brain versus many 

GHz for a modern computer. The difference, then, must be a fundamental difference 

in efficiency. Based on what is known of the brain, such efficiency could be possible 

from the ability of brains to automatically recall whole patterns and make predictions 

based on partial pattern matches. Even before having the scientific tools to measure 
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much in this regard, AI researchers had already proposed such a mechanism in 

attempting to get a machine to think like a human. 

Minsky and Schank. 
In the 1970s Marvin Minsky lead the change in AI research toward simulating 

minds that didn’t depend on the kind of stepwise algorithm normally associated with 

programming. Instead of seeing humans as thinking in long sequences of logical if-

then-else statements, he proposed that humans actually use a representational structure 

called a frame to model the world and make predictions about situations. Frames give 

a possible vantage from which to understand how brains work more efficiently than a 

computer. 

Here is the essence of the frame theory: When one encounters a new situation 
(or makes a substantial change in one's view of a problem), one selects from 
memory a structure called a frame. This is a remembered framework to be 
adapted to fit reality by changing details as necessary. 

A frame is a data-structure for representing a stereotyped situation like being in 
a certain kind of living room or going to a child's birthday party. Attached to 
each frame are several kinds of information. Some of this information is about 
what one can expect to happen next. Some is about what to do if these 
expectations are not confirmed. 

We can think of a frame as a network of nodes and relations. The “top levels” 
of a frame are fixed, and represent things that are always true about the 
supposed situation. The lower levels have many terminals—“slots” that must 
be filled out by specific instances or data. Each terminal can specify conditions 
its assignments must meet. 

Different frames of a system share the same terminals; this is the critical point 
that makes it possible to coordinate information gathered from different 
viewpoints. (Minsky, 1975, p. 104) 

Since the transformations from one state to another among the upper nodes of a 

frame represent shifts in viewpoints or understandings while the terminals represent 

contextual cues from the particular situation, he is essentially proposing a system 

similar to that suggested by Hawkins. From a recall standpoint, it is not necessary for a 

model of the world to be regenerated at every moment. So long as the specific 



Texas Tech University, Roland Alexander Jones, December 2007 

77 

terminals, the specific contextual elements of experience, do not change all at once, 

the shifts can be mapped back up to a larger whole framework being managed at a 

higher level. Likewise, when entering a new situation, if it is sufficiently like other 

frameworks previously experienced, the lower terminals can attach to specific cues 

and thereby provide a sense of understanding by linking together several higher 

frames into a new framework. Minsky proposes these frameworks allow humans to 

deal with both novel and familiar experiences in a way almost impossible if left to 

making discriminations at each instant the way a computer must. 

Minsky even describes the physical apparatus for this in similar language to 

that of modern neuroscientists. Part of the later development of frame theory included 

the “society of mind” as a means for explaining why these frameworks can form. 

Instead of a central meaner, Minsky divides up the brain into a series of more simple 

agents or agencies that recognize very simple kinds of stimulus. When a number of 

these are active in recognizing an object, the brain forms a Knowledge-line, or K-line, 

that links these active agents together so that at a later point the stimulating of this K-

line represents remembering an event (Minsky, 1979). In fact, this is functionally 

equivalent to the kind of thinking and memory described by Hawkins in his memory-

prediction framework with agents being replaced by cortical columns and K-lines by 

spatial-temporal patterns playing across them. 

While Minsky’s frame theory does not necessarily give any new insight above 

that provided by modern neuroscience, it does support the assertions made by 

Hawkins. It points out how the field of AI was able to progress by orders of efficiency 

in the simulation of human-like capabilities by switching to this model. The progress 

in efficiency gained by implementing a likeness of the divisions in the brain on a serial 

computer is suggestive of what better results could be achieved on hardware 

developed for performing similar kinds of operations to the human brain. 

Building on the idea of frames, Roger Schank suggested the need for at least 

two other kinds of models for thinking (Schank, 1975). The first, scripts, not only 
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supposes recognition for a scene in which the observer is located, but it also includes 

recognition for a series of actions that typically play out in that scene.  

Scripts are prepackaged sets of expectations, inferences, and knowledge that 
are applied in common situations, like a blueprint for action without the details 
filled in.... A script, when used by an understander, helps the understander 
know what to expect. A script tells what is likely to come next in a chain of 
events that are stereotypes. Scripts tell us what might happen next and enable 
us to understand the relevance of what actually does happen next; they provide 
connectivity between events. (Schank 1995, p. 114) 

Scripts are used extensively by technical communicators, indeed by the 

business world in general. When interviewing a subject matter expert (SME), for 

example, the technical communicator will typically introduce herself, what role she is 

playing in a project such that the interview is necessary, perhaps what kind of 

information she might be looking for, and then progress through some orderly 

questions related to the subject at hand. In turn, the SME normally provides the 

requested information. Expectations would be violated, and progress almost halted, if 

the SME decided to turn from answering questions to interrogating the technical 

communicator about the reason behind the project in the first place. Of course this 

sometimes happens, so after first encountering a “belligerent” SME the technical 

communicator may prepare to answer such questions and begin the “unwilling SME” 

script to try and get things back on track. Without a script prepared to answer how to 

proceed, the technical communicator will likely need to invest significant effort in 

thinking through a possible approach to meeting the novel situation. Gaining 

familiarity is often a process of building scripts for possible events. 

Schank’s second model, plans, allows for finding a proper course of action in 

such situations. Plans are built from an understanding of possible motives about other 

actors in the world and provide a blueprint that may lead to a successful outcome or 

explain why someone else acts in a given way (Schank, 1975). In the case of an 

unwilling SME, the technical communicator might attribute the reluctance to a fear of 

losing control over some aspect of the workplace because the project threatens to 
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change the SME’s relationship to others within the company. If the response included 

affirmations the SME would not be losing anything but would be gaining more time to 

complete other tasks by helping reduce the workload, the SME’s attitude might 

change. Plans help to respond to the motives driving the actions of others by 

suggesting what outcomes are positive for them. 

Frames, scripts, plans, and several other less obvious kinds of models (such as 

Schank’s MOPs and TOPs) add to the neuroscientific view by providing a vocabulary 

that is more readily understandable because it functions at a level of abstraction away 

from actual neural transmissions. Indeed, these terms were only ever meant to 

simulate a mind regardless of the physical system and so remove some technical detail 

in order to communicate easily.  

Hence, frames are structured, and modular representations, conceived in AI, 
from the necessity of having an epistemologically adequate representation; that 
is, a framework to model or express in computers, in a practical way, the facts 
concerned with daily aspects of the world. (Ramirez, 1997, p. 3) 

According to McCarthy and Hayes, “A representation is called 

epistemologically adequate for a person or machine if it can be used practically to 

express the facts that one actually has about the aspect of the world” (1969, 

“Representations of the world”) under consideration. This concept of using a 

framework or model, “an epistemologically adequate representation,” is important to 

ObjectRhetoric because using a more detailed view would be both more accurate and 

less useful. For example, McCarthy and Hayes suggest a “representation of the world 

as a collection of particles interacting through forces between each pair of particles,” 

while technically accurate and more detailed than language used in normal 

conversation, would nonetheless be useless in trying to communicate “John is at 

home.” For a similar reason, Robert C. Martin, a prominent figure in the agile 

software development community, explains why software developers use models. 

Models are incomplete abstracts used for communicating or testing one 
particular aspect of a complex system. We build multiple models so that we 
can look at the representation from many points of view. And why do we build 
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the models instead of the real thing? Cheaper...that’s the fundamental issue. 
It’s got to be cheaper to build the model than to build the real thing. (Martin, 
2004) 

Technical communicators likewise benefit by using models as less expensive 

fill-ins for more complex systems. The use of focus groups for testing documentation 

or HCI labs for research provide nearly as good data, and in some cases better data, 

than performing similar collection techniques in the end user's “natural” environment. 

When comparing the quality of what is learned to the cost of performing the 

investigation, such modeling of more complex groups and environments give more 

benefit for less effort. 

The expense inherent in building a more accurate model, in the case of 

ObjectRhetoric the cost of using low-level cognitive models of brain function instead 

of Hawkins’ memory-prediction framework or Minsky’s frames is so high that it 

limits the useful observations that can be made for technical communication. 

Technical communicators would not be able to use the same low-level model of the 

mind as an expert in cognitive science; doing so would mean spending years in a 

secondary field of study (cognitive science) to make marginal improvements in the 

first (technical communication). Using a relatively easy to explain model, however, 

lets the participants bracket what Minsky calls “unanswerable questions” and test the 

salient aspects of a theory. In The Society of Mind, Minsky points out that “when we 

reflect on anything for long enough, we’re likely to end up with what we sometimes 

call ‘basic’ questions—ones we can see no way at all to answer” (Minsky, 1985, p. 

49). It’s not that the question has no answer or that humans are not smart enough to 

find it, the problem is “you can never find a final cause, since you must always ask 

one question more: ‘What caused the cause?’” (p. 49). Dennet offers a similar 

observation in what he calls “intuition pumps.” 

If you look at the history of philosophy, you see that all the great and 
influential stuff has been technically full of holes but utterly memorable and 
vivid. They are what I call “intuition pumps”—lovely thought experiments. 
Like Plato’s cave, and Descartes’s evil demon, and Hobbes’ vision of the state 
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of nature and the social contract, and even Kant’s idea of the categorical 
imperative. I don’t know of any philosopher who thinks any one of those is a 
logically sound argument for anything. But they’re wonderful imagination 
grabbers, jungle gyms for the imagination. They structure the way you think 
about a problem. These are the real legacy of the history of philosophy. A lot 
of philosophers have forgotten that, but I like to make intuition pumps. 
(Dennett, 1995) 

Like metaphors or models, intuition pumps work by providing a compelling 

view into a problem space. These views are necessarily reductionist samplings of that 

problem space, but by their very suggestive nature they tend to imbue a complex 

problem with layers of meaning and connections to other forms of experience. 

Hawkins’ proposition that minds store patterns in a hierarchy implies that minds use 

the hierarchy in order to simplify the task of processing by acting on chunks of learned 

sub-processes, in fact this would be a form of modeling that takes place naturally. 

Transclusion as an analogy for the mind 

Keeping in mind the nature of models, that they must be cheaper than the real 

thing yet capable of making valuable predictions, the remainder of this dissertation 

will use the concept of transclusions as one of the central components of the 

ObjectMind model. Transclusions are like the representations stored and manipulated 

in the mind because both represent a form of objectifying detail and reusing previously 

stored information. Moreover, as this approach abstracts some of the less practical 

questions about the nature of mind, it increases its usefulness. 

Hawkins supposes that perception of reality takes place at the intersection of 

low-level inputs feeding sensory information to the brain and high-level mental 

structures making predictions. Rather than endlessly storing new versions of an 

experience, recognition for the meaning of a given experience builds within the 

various levels of a brain as similar patterns repeat. These patterns recall linked copies 

from a library of memories, but do so in such a way that like a frame they can adapt to 

fit the current situation. The copied “text” of the transclusion would be the invariant 

pattern projected as a prediction. The locus for reuse would be the wave of sensory 
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impressions the brain is attempting to parse. When they match a new “draft” of reality 

is recognized and able to be integrated or acted upon.  

There are limits to the comparison, however. Given Jeff Hawkins framework, 

any normal brain will slowly change over time through the acquisition of finer 

discriminations at lower levels and thus eventually rewrite the initial pattern which 

represents an individual piece of information. Technical communicators experience 

the problems inherent in this on a regular basis. When attempting to remember what 

new users of an application “feel like” or trying to foresee the problems novice 

audience members may have with the subject at hand, the technical communicator has 

literally lost the initial copy or copies of a beginner experience. From a strict 

standpoint, this violates the deep linking aspect of transclusions by not retaining the 

“original” copy of the memory for later use. However, this is not a severe limitation in 

that traces of past memories can be reconstructed after the fact. The multiple drafts 

view of memory even suggests that any thought is already such a reconstruction and 

the concept of a unitary representation for any piece of information is incorrect. 

Moreover, such representations of experience are linked to a number of similar or 

associated memories automatically through the brain's ability to recall full patterns 

from partial patterns. In a way these linked representations build up as revisions to a 

non-existent “original” which the brain then reconstructs to explain what is common 

among them. Such explanations become their own patterns and form a structure 

similar to the description given of frames. 

The most important aspect of using transclusions to represent a range of mental 

activity is that both the memory-prediction framework and Nelson's hypertext form of 

including content recognize a library of pre-existing structures that can be recalled, 

rewritten to a certain extent, and reused in new circumstances. Since the brain works 

by storing patterns, which eventually become an internal representation of the external 

world as experienced, and since thinking involves calling up these patterns by way of 

reference, mental activity can be summarized by an expanded definition of object-

orientation, what this dissertation defines as the ObjectMind model. 
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ObjectMind 

ObjectMind references three distinct aspects of mental activity as a form of 

object-orientation: 

• mental processes as actions occurring on objects of thought 
• the goal directed focus of the mind 
• the reuse of stored objects in activity. 

As with objects of the external world, mental objects exist as largely discreet 

entities having identities based on their characteristics, relationships to other objects, 

and historic contexts. For example, the memory of a conference presentation might 

include who was speaking, the tone and subject matter of the talk, a mental image of 

the speaker behind a lectern, and an understanding that the event took place during a 

conference hosted in a particular city. When used as the subject of a thought, “Smith's 

presentation on using Microsoft Word to compose manuals,” all the associated 

memories are subsumed by a named reference to the event as a concept. This is, of 

course, a complex object because like real objects it can be analyzed as a series of 

component objects, each a named reference for a more narrow set of perceptions. In 

such a case attending to the introductory remarks might recall a specific joke about 

Smith's plane trip to Boston and the reaction of the crowd. But this too is an object 

which can be further analyzed to reveal other layers of complex objects.  

“Every object in the world is composed of a collection of smaller objects, and 
most objects are part of larger objects. This is what I mean by nested structures 
everywhere. In an exactly analogous way, your memories of things and the 
way your brain represents them are stored in the hierarchical structure of the 
cortex. Your memory of your home does not exist in one region of cortex. It is 
stored over a hierarchy of cortical regions that reflect the hierarchical structure 
of the home. Large-scale relationships are stored at the top of the hierarchy and 
small-scale relationships are stored toward the bottom.” (Hawkins & Blakeslee 
2004, p. 126) 

The point here is the brain stores associated memories as a network of related 

objects whose details are initially hidden under an umbrella concept, and those details 

are themselves made up of other objects of thought. 
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Another observation to be made about this objectification of memory is the 

way in which attending to any given object opens up multiple vistas to access other, 

often more specific, objects. The experience of moving from general to specific 

objects and the realization that every object is a compound of smaller objects leads to 

a sense of hierarchy as a fundamental organizational structure. In this sense hierarchy 

connotes an is-part-of relationship. Moving up the chain to more general objects, as 

Hawkins suggests, hides detail and places emphasis on high-level relationships. 

Moving down the chain to more specific objects reveals specificity and finer grained 

distinctions. 

Mental objects are also inherently action or goal directed. From a strict 

biological view this makes sense as the purpose of any organism is to take those steps 

most likely to ensure survival for the individual or species. As a tool the mind is 

superb at directing attention and therefore action at those key areas which will do this 

such as eating, resting, and engaging in societies that can help provide for personal 

needs even if in a roundabout way. However, the point specific to the ObjectMind 

model is that attending implies a goal-directed object as the primary type of perception 

stored in the memory. Since attention is requisite for forming a memory in the first 

place, any mental object will necessarily reflect a particular end determined by the 

context of its acquisition. The memories formed from a presentation on composing 

technical manuals will be substantially different for a technical editor and a technical 

writer. The first will likely focus on issues germane to revising existing content while 

the second will likely focus on discovering what to write about.  

Finally, when mental objects are recalled for use they do so to fill a goal, 

whether conscious or not. The goal of the reuse has the potential to alter such objects 

as much as the initial formation of a memory. When the mind recalls an object, it is 

through the activation of a similar or partial pattern associated in some way with the 

object. The primary goal in nearly all cases is prediction. “Prediction is the application 

of invariant memory sequences to new situations. Therefore all cortical predictions are 

predictions by analogy. We predict the future by analogy to the past” (p. 184). This 
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becomes a search for the next best action, which will likely be an adapted case of 

something learned in the past. The natural tendency of the brain to work by such 

analogies leads to invention and creativity. 

The ObjectMind model is important to ObjectRhetoric insofar as it informs the 

basic processes that must be taken into account when considering the formation of a 

rhetoric for hypertext. These simple understandings about the human brain redefine 

rhetoric in some surprising ways. 



Texas Tech University, Roland Alexander Jones, December 2007 

86 

CHAPTER 3 

OBJECTRHETORIC 

Chapter one ended with a definition of hyperrhetoric as an action humans 

perform when they use symbols for the purpose of communicating with one another 

by way of hypertext and consisting of four theoretical tools: 

1. A theory of invention and production (the canon of invention) 
2. A method or process of application (the canon of delivery) 
3. A theory of mind 
4. A theory of symbols 

 
As a hyperrhetoric, ObjectRhetoric will need to answer these four elements. 

Furthermore, the following thesis was put forth regarding the goals of this dissertation: 

Taken together, both forms of object-orientation, theories of invention and 
arrangement, and models of cognition can be woven together with hypertext to 
form a productive theory of rhetoric for technical communication. This object-
oriented rhetoric, or rhetoric of objects, both thing and goal, is productive of 
new research, methods, and tools for technical communicators in the 
workplace and education. 

This chapter will take the threads carried throughout this dissertation and 

attempt to bring them together in a comprehensive theory of ObjectRhetoric. The first 

step in reaching such a goal is showing the similarity between the theory of mind 

proposed in the previous chapter, Richard's theory of symbols discussed in chapter 

one, and object-orientation as defined in chapter two. Each is seen to be analogous in 

the kind of relationship between their parts, with an exception in the case of hypertext 

as compared to object-orientation; however, this disjunction can be shown to represent 

a difference in appearance only. This step is important in that it shows a coherent 

foundation for the application of theories from one domain to another. 



Texas Tech University, Roland Alexander Jones, December 2007 

87 

Table 1. Comparison of elements used in ObjectRhetoric. 

Richards ObjectMind Object-Orientation Transclusions 
symbol  feedback (invariant 

representation) 
class source 

reference  experience instantiation reference 
referent feedforward (sensory 

impressions) 
object transclusion 

 

Kenneth Burke offers as the central element of his rhetoric the concept of 

identification. Though making a point to show the similarities between mind, sign, and 

object-orientation may lead only to identification, it does serve a valid purpose in 

persuading that the unknown is like that which is already known. This is the definition 

of metaphor, and metaphor is but the literary version of a transclusion, at least in the 

sense that understanding a metaphor depends on applying the meaning embodied in 

one context in an entirely different situation. Understanding metaphor, beyond the 

innate sense of understanding a native English speaker has, requires the use of a theory 

of signs. As referenced in chapter one, the theory proposed by I. A. Richards seems 

most appropriate. 

 

Figure 6. Triadic relationship of symbol elements. From Ogden & Richards, 1989, p. 
9. 
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Like an individual word, a metaphor works by the same mechanism, but 

instead of relating a word (symbol) to an object (referent) by way of an idea 

(reference), it relates a known item (symbol) to an unknown item (referent) by way of 

a similarity or likeness (reference). For example, the first two lines of Shakespeare's 

sonnet eighteen show the mechanism nicely: “Shall I compare thee to a summer's day? 

Thou art more lovely and more temperate.” The known item is a summer's day. The 

unknown item is “thee,” the love the poem is spoken to. The comparison made 

between similarities in the symbol and the referent, “more lovely and more 

temperate,” explicitly call out the otherwise unknown relationship. Technically, the 

metaphor is in the first sentence, with the second specifying the relationship implied in 

the metaphor. Another, perhaps more clear example, is “the tongue is a fire” ( James 

3:6 King James Version). The symbol is a fire and the referent is a tongue and the 

reference an uncontrollable destructive force (as fire often is) such that the fire 

symbolizes the tongue.  

The “stands for” relationship between feedforward and feedback is one in 

which the invariant representation of a mental model or frame symbolizes a given set 

of sensory impressions by way of the conception of experience in the present moment. 

This is equivalent to the explanation given by Hawkins in defining the memory-

prediction framework. Essentially, the invariant representation (frame) within the 

mind is a symbol for particular sensory impressions taken in through the senses. The 

thought or reference that mediates between expectations and the senses is a feeling of 

experience in the moment.  

The more tentative relationship is that between instantiation within object-

orientation and reference in a transclusion because, as pointed out in the definition of 

transclusion, “transclusions are not copies and they are not instances, but the same 

thing knowably and visibly in more than one place” (Nelson, 1999, p. 8). However, 

Nelson likely makes too much of the distinction that a transclusion is not an instance. 

The source for a transclusion is normally a chunk of text or an image file (other 

content like a segment of video would not change the essential characteristics any). 
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When Nelson says that it is not a copy or an instance, it seems most reasonable to 

assume he means “instance” in a different way than the instantiation of objects in 

programming. Unlike a copy of a chunk of text, an object only exists as long as the 

program is running and often less time than that since many programs clean up unused 

objects in order to increase performance. The “copy” of a class, an object, is 

ephemeral and cannot, at least in well written programs, lead to multiple versions of 

the same object floating around in cyberspace. On the other hand, Nelson seems to be 

against dividing the source in a way that creates a non-ephemeral copy to be 

developed and exist separately from the source. In fact, when a user views transcluded 

text, a temporary “copy” of the source is compiled into the data stream sent to the 

user's display. The temporary copy will always be a necessity in any modern computer 

system since the string of data stored on a physical device continues to exist even as a 

new view of that data is passed to an output device, otherwise no two users could 

“see” the same web page at the same time.  

While the fine distinctions of semiotic relations are not of primary importance 

for ObjectRhetoric, they provide some equivalence of meaning between the various 

domains ObjectRhetoric covers and illustrates a theory of symbols analogous to other 

important parts of the theory. These examples emphasize the mediated nature of all 

thought and experience, a theoretical point which has been the basis for entire systems 

of work practice.  

At this point two of the theoretical tools particular to a rhetoric should be 

defined for ObjectRhetoric, a theory of mind and a theory of symbols. Only the two 

previously defined canons of rhetoric remain to be explained. 

1. A theory of invention and production (the canon of invention) 
2. A method or process of application (the canon of delivery) 

 
Chapter one argued Aristotle's definition of rhetoric included only two canons, 

one focused on creating the possible means of persuasion (invention), and the other 

examining what techniques could be used in order to communicate the fruits of 

invention to an audience (delivery). It is not accidental that these canons suggest a 
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similarity to the process/product division so often taken up as a binary opposition in 

rhetoric. While they may suggest a similarity, as defined to this point they also 

distinguish themselves as more complex than the binary divide has led technical 

communicators to believe. Invention includes the concept of “production,” a term 

more commonly associated with product than process. And while one would normally 

deliver a product, the definition above cites specifically a “process” as essential to 

delivery. ObjectRhetoric believes the dichotomy of product and process has resulted in 

conceptions which limit technical communicators’ views of classical and 

contemporary rhetoric. Delivery is not of product only, and invention is not of a 

process only. Both process and product function together within the canons, cyclically 

influencing each other throughout the communicative act. As such, both elements 

appear within ObjectRhetoric. In fact, ObjectRhetoric can be described as a matrix 

containing process and product within invention and delivery. 

 

Figure 7. The ObjectRhetoric matrix 

Reading this matrix requires an expansion of terminology normally used for 

discussing rhetoric. The rows listing Invention and Delivery are obviously canons, 

such as in common usage within rhetoric, though the definition and meaning is 

slightly different in ObjectRhetoric. The key metaphors drawn from ObjectMind and 

hypertext/object-orientation head the columns. The metaphor of a Difference-Engine, 
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drawn from Minsky (2006), occurs in both Invention (as Analysis) and in Delivery (as 

Iteration) and represents the mind centric process of creation. The metaphor of a 

Transclusion, drawn from Nelson with influence from object-orientation, likewise 

contains elements for Invention (as Design) and Delivery (as Organization). The four 

terms analysis, design, iteration, and organization, are stages within the rhetorical 

process, and the terms next to them in parenthesis embody the central ratio embodied 

by the connection of canon and metaphor. Each of these terms will be explained in 

their respective sections. 

Difference Engine (process) 

Minsky (2006) describes a computer program developed in 1957 by Newell, 

Shaw, and Simon which was the first to display “aim, persistence, and 

resourcefulness” (p. 188) in problem solving similar to that of human beings. Calling 

the general algorithm for this program a “Difference Engine,” Minsky uses it to 

describe how a mind can, through simple mechanisms, seem to have a goal or 

objective. 

A system will seem to have a goal when it persists at applying different 
techniques until the present situation changes into a certain other condition. (p. 
187) 

 

Figure 8. Minsky's diagram of a difference engine. From Minsky, 2006, p. 187. 

At every step, this process compares its descriptions of the present and the 
future situation, and this produces a list of differences between them. Then it 
focuses on the most serious difference and applies some technique that has 
been designed to reduce this particular type of difference. If this succeeds, the 



Texas Tech University, Roland Alexander Jones, December 2007 

92 

program then tries to reduce what now seems to be the most serious difference. 
However, whenever such a step makes things worse, the system goes back and 
tries a different technique. (p. 188-189) 

Within ObjectRhetoric the metaphor of a difference engine serves to describe 

the primary mental process involved with making progress toward an objective. Like 

the memory-prediction framework of Hawkins, the difference engine also includes the 

idea of feedforward and feedback in terms of the description of the current situation 

and description of the desired state.  

Transclusion (product) 

Nelson (1995) defines “transclusions, or reuse with original context available, 

through embedded shared instancing (rather than duplicate bytes)” (p. 32) as a method 

of handling complex textual information. In the case of the metaphor used with 

ObjectRhetoric, this definition is fully compatible. As a means of working with 

hypertexts in which both context and original use exist simultaneously, transclusions 

represent the ultimate goal for current technology. Transclusions are considered a type 

of product because the goal for hypertext or object-orientation is one of creating 

information spaces in which texts (prose or code) are managed through runtime 

instantiation of copies from a centralized source. In both cases, definition of the source 

text as a framework for derivative works represents a significant effort, largely an 

effort of modeling some problem space. Unlike the difference engine, which can be 

run partially outside of the mind using simple lists and traditional definition and 

information management methods, transclusions require specialized technological 

assistance. Whether the system be physical like the Memex of Vannevar Bush or 

purely electronic like the proposed Xanadu of Ted Nelson, implementation is 

impossible without specially designed systems. This means that transclusions are 

necessarily limited by the current availability of tools. This is a primary deficiency 

which further research should remedy as soon as possible. However, chapter five 

discusses ways in which ObjectRhetoric as a heuristic can escape the limitations of 

tool availability and application specifically to technical communication. 
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As suggested in chapter three, transclusions also represent a model of the mind 

in terms of memory storage and the reuse of mental content chunks. This is a good 

reason why the transclusion is not merely a tool of delivery, but also available as part 

of invention. Like the ancient ars memoria tradition, transclusions provide an existing 

store of knowledge for use in creating new ideas or responses to situations. Just as the 

text of an essay can be reused for another type of document, the memories within the 

mind could be used to generate something which might not be novel altogether, but 

would be innovative and new for a given situation.  

Invention 

Invention in ObjectRhetoric is viewed as a process of problem solving based 

on the ObjectMind model. Just as rhetoric involves purposive action, any act of 

composition or invention includes some motivating objective that constrains the 

conditions of success. The goal is to communicate some message by way of symbolic 

representations which will create a similar understanding within the mind of the 

audience. Where Aristotle advises to fit each argument to the characteristics of the 

audience or Burke suggests we successfully communicate by identifying with the 

audience, ObjectRhetoric proposes that communication is a function of socially 

constructed and mediated activity and as such depends on the goals, context, 

resources, and problem space for successful communication. 

While each era of rhetorical theory provided a limited context for application, 

such as classical rhetoric focusing on judicial, deliberative, and epideictic speaking or 

medieval focusing on sermonic discourse, technical communication tends to constitute 

a more constrained field in the sense that topics of composition often solve a specific 

business problem, and thus the available means of appropriate communication are 

limited by the context. “How can we document design decisions so they provide value 

for future projects,” or, “we need to write a proposal for purchasing new network 

equipment,” are common examples. Such specificity in the various roles a technical 

communicator may fulfill helps to create a context for answering the questions of 

invention. This is not to say that technical communication is a narrow field. On the 
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contrary, technical communicators often inhabit roles more disparate than in almost 

any other field, possibly including anything from technical writer to information 

architect. However, whatever task a technical communicator is called upon to fulfill, it 

normally does not happen in a vacuum of expected outcomes or unwritten 

responsibilities. As such technical communicators can avail themselves of context 

specific cues to define a problem space in which successful communication is more 

likely. Quite often this is as simple as identifying expectations in terms of deliverables, 

audience, necessary content, and resources available. This would be equivalent to 

some of the goals in object-oriented analysis, one of the parts of object-oriented 

programming. 

Carrying the relationship between object-oriented programming and rhetorical 

practice into the realm of invention helps distinguish several key practices to 

ObjectRhetoric. Object-oriented analysis and object-oriented design constitute the 

scope of invention in object-oriented programming. Object-oriented analysis is 

“concerned with developing software engineering requirements and specifications” 

(Bray, 1997) based on the problem domain and use cases, which are stories that tell 

the process and intended outcome of a process or interaction and including the actions 

taken by both users and systems. These requirements and specifications are then 

passed to the object-oriented design phase which “is concerned with developing an 

object-oriented model of a software system to implement the identified requirements” 

(Bray, 1997). In other words, the information gathered in the analysis phase becomes 

the building blocks for defining an object model, essentially the group of objects 

involved in the process or system at hand, and decide on the design for the overall 

system.  

While this may sound similar to classical rhetoric's arrangement, it has less to 

do with ordering the pieces in a suitable presentation, although it does this as well but 

does so by selecting which of the possible ways to model the system. For example, 

decisions about whether to create classes to represent users within the system or which 

parts of a process can be abstracted into modules. While this entails a significant level 
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of choice in arranging the various elements within the system to be built, it does not 

indicate the way elements will be delivered other than the structure of the underlying 

program code. The actual presentation of information within a system and the 

operations of the system will be based on the interaction of objects with the input and 

data they contain, so unlike classical rhetoric where arrangement leads to a product to 

then be enrobed in style and eventually delivered, the composition of the object-

oriented design phase leads to a blueprint for the system which will then create its own 

deliverables in a dynamic interplay with user requests. For example, classical 

arrangement may result in the body of an argument with each of the main elements put 

in the order it will eventually be delivered in. In object-oriented design, the product 

would be a definition of objects which will form the software program. These objects 

are arranged by principles of hierarchy and keeping similar functions together, which 

may have nothing to do with the final form of presentation to an end user. Even 

though object-oriented analysis and object-oriented design are different in the kind of 

information gathered, they are similar to classical invention in they present principles 

for an orderly method of discovery. 

Strict acceptance of object-oriented programming methods, however, provides 

little to technical communication practice. In order for them to work with human 

centered goals of communicating through the use of symbols, object-oriented 

programming can stand as a framework but must be adapted to those kinds of 

invention that fit for creating texts and documentation meant to be read by humans 

and interact with each other based on the technology they are written in, be it 

hypertext or a single sourcing system. An ObjectRhetoric centric invention must begin 

with an analysis and design phase similar to those of object-oriented analysis and 

object-oriented design. 

Analysis. 
Object-oriented analysis is “concerned with developing software engineering 

requirements and specifications” (Bray, 1997) based on the problem domain and use 

cases, which are stories that tell the process and intended outcome of a process or 



Texas Tech University, Roland Alexander Jones, December 2007 

96 

interaction and including the actions taken by both users and systems. Likewise 

ObjectRhetoric.Invention.Analysis2 has as its goals the identification of the problem 

domain necessary for implementing a complete solution, in this case some form of 

documentation or information system. Three key methods can help in discovering the 

necessary information and provide the initial set of resources to work from in 

“inventing” a solution for technical communication projects. The first method is 

asking typical project planning questions in order to identify the audience, 

deliverables, and constraints. The second, use cases, has the customer tell stories about 

what kinds of interactions should be possible in a completed solution. The third 

method focuses on identifying any relevant activity models, basically flow charts that 

indicate who performs what action with which resources. 

Before continuing with an explication of these methods, several key 

assumptions of ObjectRhetoric must be called out in order to make the choice of these 

methods for analysis understandable. The key understanding of the ObjectMind model 

can be summed up in the phrase the mind is a difference engine. Specifically, it works 

through a mechanism of feedforward and feedback using the memory-prediction 

framework identified by Hawkins. As long as the feedback provided by internal 

frame-like models does not result in a disjoint with the feedforward coming from 

sensory stimulus, nothing is noticed as being other than it should be. However, when 

these two do not align, some kind of reassessment must take place in order to allow 

understanding to continue. Sometimes this leads to new learning, and sometimes this 

leads to shifting frames or scripts in order to adapt to the new information. Consider 

the way most comedy works which is by setting up a particular frame of reference and 

                                                 
2 This “word” uses what object-oriented programmers call dot notation to indicate hierarchy and 

inheritance in classes and methods. For example, a class named Student might inherit functionality 
from the Person class which also inherits from the LivingThings class. This could be written much 
shorter in dot notation as LivingThings.Person.Student. The dots stand in for separating orders of 
hierarchy and allow an understandable and much shorter notation than writing out the dependencies 
using pronouns and relationship designators. Furthermore, in order to refer to a particular method, or 
function, the class can perform would need only the addition of another dot and a method name, 
which usually start with a lower-case letter like LivingThings.Person.Student.registerForClass. 
When appropriate to emphasize the relationship between elements of ObjectRhetoric and “standard” 
rhetoric, I will use dot notation for the ObjectRhetoric term. 
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then violating it in some way to create dissonance. For example, the stale joke “I just 

flew in this morning, and boy do my arms hurt” begins by setting up the frame of 

reference of taking a plane flight, but the punchline does not fit because there is not a 

reason within the frame of a plane flight to suggest sore arms. The humor results in the 

inference that comes when the frame shifts to “flapping things fly” and the audience 

realizes the speaker means “I flew in by flapping my arms this morning like a bird.”  

When applied to invention, the feedforward/feedback recognition of difference 

suggests that minds are much more adept at recognizing the violation of frames and 

scripts than they are at what might be considered invention in a traditional or romantic 

sense of the word. Aristotle and the use of topoi seem to make a similar recognition in 

that instead of defining invention as a kind of inspiration which infuses a goal with 

unique vision, he turned to the use of commonplaces and regular locations to 

systematically give the mind comparisons between the feedback from an 

understanding of the situation, which included the topic at hand and the kind of 

discourse to be produced, and the feedforward of asking oneself if this particular topic 

lent itself to division or definition or any of the other topoi. Moreover, Aristotle's 

focus on categorization and several millennia of other great thinkers using taxonomies 

and other forms of classification based on the distinguishing of attributes also supports 

the supposition that humans more easily make discriminations than create anew in the 

mind. 

Richards likewise recognizes this throughout his work in semantics and 

rhetoric. In discussing the role of sentences in creating meaning he indicates the role 

of analogous situations. 

Which of the many possible organizations it [a sentence] adopts for the job in 
hand is settled by the convergence of a prodigiously, indeed an unimaginably, 
complex set of determinants offering patterns formerly used in more or less 
parallel situations in the past. These may be called Context Pressures.... 
(Richards, 1991, p. 145) 
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Richards then draws a similar conclusion in regard to the complexity inherent 

in choosing a word that much of the work revolves around making discriminations 

between factors in the context and what may be added.  

But beyond all that it has its own third world of interplay: with the situation 
within which it is used, with whatsoever perceptions and associations and 
cognitive schemas are characterizing that situation and other situations to 
which it stands in opposition and in relevant connection; with other words, 
phrases, clauses, of its own sentence and of other sentences in the discourse; 
and with words, etc. in other discourses: with all this and much more 
wheresoever [sic]. All these partners in the vast interplay we may conceive as 
being in various degrees alerted, prepared to have their participation tried out: 
held in reserve or allowed to step in. What accords or denies them this chance 
is failure or success of the momentary phase of the attempt. And often this 
phase will be little more than a tentative exploration (to see how it might go) of 
some preliminary to or corrective of an experimental move in what may be 
only a trial of a tactical device, as helpful or not in a strategem which itself is 
only a possibility being tested as to its contribution to a larger strategic scheme 
in the balance with others while the design and choice of the overall campaign 
yet waits on the local outcomes. In brief, all degrees of complexity of any task 
may be reflected in the semantic interplay implicit in the weighing of a word. 
(Richards, 1991, p. 146) 

Finally, Richards comes to the same conclusion as indicated in the assertion 

that the mind is a difference engine. 

In many ways this work of opposition, of excluding possible alternatives, is 
more open to analytic study than the work of composition, for it is reflected in, 
and indeed generates, systematic classification by division from more 
fundamental contrasts.... (Richards, 1991, p. 149) 

Thus, ObjectRhetoric takes as fundamental that it is much easier to invent by 

the use of “opposition, of excluding possible alternatives” than by attempting to define 

a form of invention based on some abstract generation of “new” ideas by way of 

innate ability or unteachable impetus. Not only is it easier, ObjectRhetoric argues that 

this is the only way by which creativity and innovation function. Even in what some 

regard as paradigmatic ruptures, such as Einstein's discovery of the theory of relativity, 

the thought process can be shown to consist not of inspiration alone, but usually the 

application of a known idea to an analogous situation. In the case of Einstein, he 
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attributes the theory of relativity to a thought experiment in which he imagines an 

observer chasing a beam of light, and his inability to reconcile the thought of seeing a 

standing light wave with theories of electromagnetic emission caused him to approach 

the problem in a way which produced one of the greatest “leaps” of scientific 

discovery (Norton, 2005). Harold Bloom's Anxiety of Influence and Map of 

Misreading describe the feeling of a poet coming to create in a world in which it's 

always too late, or in other words all the great works that can be created have been. 

These texts on literary criticism, especially on how authors write creative works, offer 

a mechanism similar to that proposed by ObjectMind for the creative enterprise. 

In order to become a strong poet, the poet-reader begins with a trope or defense 
that is a misreading, or perhaps we might speak of the trope-as-misreading. 
(Bloom, 2007, p. 69) 

What I offer through my six tropes are six interpretations of influence, six 
ways of reading/misreading intra-poetic relationships, which means six ways 
of reading a poem, six ways that intend to combine into a single scheme of 
complete interpretation, at once rhetorical, psychological, imagistic and 
historical, though this is an historicism that deliberately reduces to the 
interplay of personalities. But because my six tropes or ratios of revisionism 
are not tropes only, but also psychic defenses, what I call “influence” is a 
figuration for poetry itself; not as the relation of product to source, or effect to 
cause, but as the greater relation of latecomer poet to precursor, or of reader to 
text, or of poem to the imagination, or of the imagination to the totality of our 
lives. (Bloom, 2007, p. 71) 

In effect, the latecomer poet must misread, or discriminate a way in which the 

precursor poet is incomplete, in order to open a space for new work. Yet this 

“misreading” is little more than a comparison of the variety Richards calls out in 

which context pressures lead the author to make decision of what is not new before, by 

relation to what has come before, positing a “tentative exploration” just beyond the 

current status. In order to invent, to make discriminations and compare possible 

alternatives, knowing the status is absolutely necessary. The first step in invention, 

therefore, is an analysis and identification of the key elements and relationships in the 

problem space. 
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When it comes to technical communication, or for that matter almost any form 

of composition, in order to understand the status it is necessary to get a sense for the 

typical project planning questions of technical writing: audience, deliverables, and 

constraints. An understanding of the audience is as old as classical rhetoric and 

treatments from that period forward offer valuable insight on how to understand an 

audience. The only additional point to make from the perspective of ObjectRhetoric is 

that audience is best understood by reference to real people known by the author. 

Fortunately, technical communicators often work in environments where such 

personal knowledge is possible, and this because knowledge of a specific person 

involves more fine grained detail for discrimination than some abstracted general 

audience. In the case of an unclear audience, the use cases and past experience with 

similar situations can help to fill in more information.  

Deliverables, at least those identified prior to beginning a project, can help to 

call into mind more details such as genre or likenesses in past projects as well as help 

set the level of expectations given by those requesting the project. From the identified 

deliverables, a technical communicator can extract required elements within the 

problem space. For example, stating that a project requires the completion of a 

standard operating procedures document might suggest that several objects requiring 

attention include process flows, work instructions for each task, and service level 

agreements for those activities because these are things that often appear in operating 

procedures.  

Constraints help to narrow the search for possible solutions by dictating how 

long or how much of a resource like time is available to the project. The constraints, as 

understood in current practice, also help to determine the level of quality and the 

quantity of work that can be done within the constraints given. While these do not 

seem like invention, constraints can be the impetus to creative solutions. As an 

example consider the works created by members of OULIPO (Ouvroir de littérature 

potentielle) which impose artificial restraint on writing tasks in order to seek new 

solutions. Raymond Queneau wrote Hundred Thousand Billion Poems (1961) based 
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on the constraint that each of his ten sonnets has the same rhyme scheme and sounds 

so that each line can appear within each sonnet. When printed with independently 

turning lines, it creates a potential 1014 different poems that can be viewed by the 

permutations of which lines are considered part of each poem. An example from 

technical communication would be the use of sticky notes and roughly sketched screen 

mock-ups in designing an interactive kiosk though paper prototyping. Rather than 

needing to invest resources up front to programming code, the developers can rapidly 

narrow the field of possible interfaces through the use of office supplies at hand. 

Knowing what cannot be done opens up the possibility of what can be done.  

Use cases form the second source of material for 

ObjectRhetoric.Invention.Analysis. In object-oriented analysis use cases help to elicit 

tacit knowledge from subject matter experts in the form of contextualized stories about 

a particular interaction or description of a successful outcome. These are then analyzed 

to identify objects and the types of relationships they have with other objects and the 

functions they should perform. Throughout the life of a project, program developers 

may refer back to the use cases to tease out more insight or to validate the 

functionality of a system and quality assurance may use the use cases as a test of 

successful implementation by drawing testing procedures from them. Likewise, 

technical communicators can learn much from not just verbal use cases, as are often 

gathered in the process of defining a new documentation project, but also the use of 

written use cases as a source of communal understanding.  

In considering the relevant activity models for a given project, technical 

communicators should look to the input, output, and people or real world objects 

involved. Quite often these can be modeled in the form of a process flow or a diagram 

of relationships using industry standard practices such as UML or less common REA 

(Resources, Events, Agents) diagrams. UML stands for Unified Modeling Language 

and designates a series of specific diagram types used by programmers to define use 

cases and other aspects of interaction with a computer system. REA, sometimes also 

called REAL, diagrams look much like a normal process flow chart except they call 
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our the resources (inputs and outputs) and agents (people) involved in any step. The 

ratio for Invention/Difference Engine is thus represented in the concept of 

feedforward, the sensory impressions and information that define the external world 

and its status, or the “description of current status” from the difference engine. 

Design. 
Object-oriented design “is concerned with developing an object-oriented 

model of a software system to implement the identified requirements” (Bray, 1997). In 

other words, the information gathered in the analysis phase becomes the building 

blocks for defining an object model, essentially the group of objects involved in the 

process or system at hand, and decide on the design for the overall system. The 

theoretical underpinnings for the design phase come from the ObjectMind model's 

scripts and frames and object-orientation's concepts of class, abstraction, and 

encapsulation. 

Minsky (2006) updates his theory of mind by calling out the way in which “all 

our attachments are made to fictions; you never connect to an actual person, but only 

to the models you've made to represent your conceptions of them” (p. 65) which is the 

same for experience of the world as well. Furthermore, there are not single models that 

are used to represent these conceptions, rather each person has multiple “models 

instead of model because...one may need different models for different purposes. This 

means that, depending on which model you use, you may give different answers to the 

same questions—and those answers need not always agree” (p. 122). Such models do 

not differ greatly from what Minsky previously defined as frames. What does seem 

particularly updated is his presentation of “a type of structure I will call a ‘panalogy’ 

(for ‘parallel analogy’). This scheme makes it easy to rapidly switch between different 

Ways to Think about an object, idea, or situation” (p. 168). Minsky later continues 

...we can’t usually say what anything is: we can only describe what something 
is like, and then start to think about questions like these: What sorts of things is 
this similar to? Have I seen anything like it before? What else does this remind 
me of? This kind of thinking is important because it helps us to deal with new 
situations—and in fact, that is almost always the case, because no two 
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situations are ever the same, and this means that we're always making 
analogies. (p. 205) 

The panalogy is particularly powerful because it denotes the way thinking 

about a known thing helps with an unknown thing, or that shifting mental resources 

(Minsky’s term) from a realm about which little is known to a familiar context helps 

open new possibilities. By describing a wiki as “a web site where anyone viewing a 

page has the ability to edit that page’s content in the browser,” the familiar concept of 

a web site informs what kind a thing a wiki is. In this short description, the 

comparison tells that a wiki has hyperlinks and pages, like a web site. Knowing how to 

interact with a web site will also tell how to interact with a wiki. The difference 

between the two is that a wiki can also edit pages, which immediately suggests an 

open, collaborative view of information. This is helpful because most technical 

communicators know what a web site is and how to edit content, even if they have not 

ever used a wiki. 

Within ObjectRhetoric.Invention.Design panalogy emphasizes the mental 

operations that will lead to defining an implementation of the requirements identified 

in the ObjectRhetoric.Invention.Analysis phase. Search for or application of 

panalogies constitute the first activity of design. 

The second activity for design pulls from an understanding of object-

orientation's class, abstraction, and encapsulation. These three concepts deal with 

drawing distinctions about basic entities in the problem space (abstraction), defining a 

set of models to capture these distinctions (class), and limiting the context in which 

each can operate (encapsulation). For brevity in referring to this, the remainder of this 

dissertation will call the activity with employs abstraction, class, and encapsulation for 

meeting the goals of design conmod (from “context modeling”). Thus, 

ObjectRhetoric.Invention.Design consists of panalogies and conmods. 

Panalogies can implement many tools that technical communicators are 

already familiar with. In fact, the use of panalogies is more of a descriptive point than 

necessarily something which ObjectRhetoric claims to invent. The same sentiment is 
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captured in the oft quoted “good artists borrow, great artists steal.” A list of possible 

sources for consciously seeking panalogies would include: 

• Online searches for examples 
• Use of genres similar to the needs at hand 
• Drawing upon past experience or projects 
• Using templates provided by individuals or companies including industry 

frameworks 
• Examination of existing documentation or content 
• TRIZ 

 
Of those listed, the only one unfamiliar to most technical communicators 

would be TRIZ (Теория решения изобретательских задач) a heuristic system for 

problem solving developed beginning in the mid 1940s by Genrich Altshuller. His 

interest in invention practices led him to examine thousands of patent applications to 

discover the problem solving principle involved in each invention. These have been 

developed over the years into several groups of topoi that can be used along with a 

process to suggest fruitful avenues of exploration for solving problems requiring 

innovation. The reason TRIZ is included in a list for technical communicators is that 

the general method and topoi, though specific to engineering, provide useful 

panalogies for some of the areas served by technical communicators. It also serves to 

point out the broad application of panalogical reasoning. 

In conjunction with panalogies, because switching between panalogies and 

conmods in a cyclic fashion can lead to increasingly more fitting representations, 

conmods can help to define the elements of the problem space to be implemented in 

the process of delivery. In general the problem of conmods is the same as the problem 

of hypertext, the problem of context. Too narrow a context and elements cannot be 

reused because they are specific to a particular implementation. Too wide a context 

and elements do not provide enough information to help distinguish the relevant 

factors associated with a problem. As a general rule, creating multiple levels of 

definition at least the macro, meso, and micro scales can help to identify which is 

appropriate for a given use. There are two examples on which to base such a three 



Texas Tech University, Roland Alexander Jones, December 2007 

105 

level identification of models, the Information Technology Infrastructure Library 

(ITIL) and activity theory. 

ITIL is a standardized framework for use in IT service delivery. As such it 

contains best practices for everything from customer support models to security 

implementations. It also codifies a number of terms and processes which provides a 

common vocabulary to practitioners in the IT environment. Of special interest for this 

dissertation is the distinction it makes between levels of activity, process, procedure, 

and work instruction. This is important in providing a panalogy to the three levels of 

activity from activity theory. The activity levels are described as: 

• Activity (process in ITIL) is a group of actions intended to meet an objective 
usually performed in cooperation with others 

• Action (procedure in ITIL) is a group of operations intended to meet a conscious 
goal often performed as an individual 

• Operation (work instruction in ITIL) is work done with little thought in order to 
accomplish an action 
 

Definitions of objects and processes at these levels lead to a set of elements 

whose necessary level of context is known, or at least known until refinements are 

made to the model (see Mott & Ford, 2007 for a similar three level model of objects 

used in information architecture). The ultimate end of design is to determine the 

lowest level of context at which an object can exist and then create a design that 

implements that model. For example, in writing software documentation the 

description of most File menu elements like New, Open, and Save can reliably be 

created as objects without context beyond specifying that they occur “under the File 

menu” or “click File > New.” Therefore, such an object can be used in almost any 

situation without being rewritten. The exact same text could be transcluded into 

documentation for Microsoft Windows, Linux, or Apple based systems. However, the 

same could not be said for a description of what happens after the File > Open option 

is chosen and the user will need to navigate a file structure and choose an existing 

document to open. This might only share context with other elements in a Windows 

system. If the documentation is strictly to be used in this particular operating system, 
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then the same level of object model can be used for both blocks of text, and perhaps 

images if carefully prepared to not show a specific application's detail. An informative 

heuristic for determining level of modeling would be using the question, “At what 

level could this element be transcluded and still make sense?” Thus the ratio for 

Invention/Transclusion is represented in the concept of context, defined as in normal 

conversation or as used by Richards. 

Delivery 

Delivery in ObjectRhetoric is viewed as a process of system construction based 

on the ideas of object-orientation. Delivery in the classical tradition is seen as a single 

event, specifically the oration spoken with proper intonation and gesture. Likewise, 

contemporary rhetoric tends to view delivery as a solitary event or product. Much like 

the delivery of a parcel from the postal service, delivery has represented a static, one-

way passing of information. No wonder then that Plato in Phaedrus lamented over the 

weakness of a written argument which has not power within itself to defend or alter its 

perspective. Once sent out into the world, it remains frozen to the possibility of dialog 

and true reason. The ObjectRhetoric notion of delivery, however, attempts to remedy 

such narrow views of delivery because hypertext systems are, by nature, continually 

delivering alternate interpretations and variant readings through the complex 

relationship between reader and system. What is delivered in ObjectRhetoric may be a 

single document or event, but may also and more likely include multiple 

interconnected texts and a series of interconnected events moving forward through 

time which present themselves differently to each new audience. 

Even audience is somewhat different for ObjectRhetoric since what is 

produced is not normally a static document, but a field of possible documents written 

for a number of possible audiences. In object-oriented programming it is more 

common to refer to a user or type of user than it is to refer to a particular audience as a 

group. The reason for this is that software, like hypertext, is inherently interactive with 

the user actively engaging in the production of meaning. Even though contemporary 

rhetorics have long posited the active construction of meaning for the audience, the 
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audience turned user cannot be anything but a shared construction and negotiation of 

meaning. 

Chapter one stated that a key element of delivery for hypertext communication 

is the need to understand methods of arrangement and presentation, often revolving 

around the activities of a user. It is hard, however, to exemplify what this entails using 

a discussion of hypertext as it now exists since the user in these cases is limited to 

following links, and in a very few instances adding links. In order to make the 

distinction between delivery as an ObjectRhetoric concept and current ideas of 

delivery more clear, consider an analogy to current methods of interaction within an 

operating system. The current method of interaction is given with the Microsoft 

Windows operating system and the multiple document interface (MDI). When a user 

needs to work on a task, the user opens a file within an application that performs a 

narrow range of interactions. As powerful as Adobe Photoshop is for manipulating 

graphics, it cannot function well as a word processor. That usually defaults to 

Microsoft Word or some other textual document specific application. These are much 

like traditional delivery in the sense that each provides a static set of functions related 

to producing content of a specific type. The document within each application is its 

own entity. When a word processing document needs an image, it must import it from 

an image editing application. Everything is well defined and revolves around the needs 

of the system. 

On the other hand, some new tools are beginning to enter the market that 

embody ObjectRhetoric concepts of delivery, these include Enso for Microsoft 

Windows and Quicksilver for Apple OS X. These applications exist over and between 

typical software packages and have no native file type. Rather than concentrating on a 

file, they perform actions on behalf of the work a user is trying to perform. Enso, for 

example, waits unseen between normal applications like Microsoft Word and the user 

until invoked with a special input command from the keyboard. Enso will then 

perform one of a number of specialized tasks not included in normal applications like 

converting a mathematical equation to its calculated value or performing dictionary 
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queries. These functions are added as packs of micro-programs which can act 

independent of the currently running application. Quicksilver allows users to write 

sentences between applications. For example, the user can invoke Quicksilver and 

instruct it to take a file or application and do an action with it such as appending a note 

to a file or extracting the highlighted text and sending it to another application for 

processing. Both of these programs treat chunks of action as objects to be invoked by 

the user regardless of the context. They also suggest how such objects can lead to a 

productive working environment by broadening the locus of application for their 

content. Users do not need to open a document to work with it, they also do not need 

to reinvent the same functionality for each application, but can have a layer of 

functionality built into the system. 

Carolyn Rude (2001) proposes that delivery, centered on “a reader [who] may 

read and absorb, then file or shelve,” misses the real meaning of the canon of delivery. 

Delivery for publication, as she calls it, limits the use of delivery to an archiving 

mechanism once the document is created and circulated. Documents are thus dead in 

the way suggested by Plato because they have no life after production. Rude proposes 

a vitalizing reconception of delivery as situated social action ending in “activist 

delivery,” or delivery in which a document is not the end but a part of, or perhaps 

informs, a range of coordinated actions. For example, a technical report may be part of 

a larger delivery system including a media informational campaign, a new interactive 

training web site, and a letter writing campaign to influence the political process. 

ObjectRhetoric further extends this line of reasoning by seeing the individual 

documents as reusable elements within a delivery system that allows continuing 

production or variant production of textual material in the course of meeting a 

community's objectives. 

Iteration. 
With delivery as the process or method of constructing systems to respond to a 

problem space, the emphasis within the difference engine switches from what exists 

already to how one can reach the desired end state. As the outline of a process, this 
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would indicate a need for the desired end state and current state, both of which are 

identified as part of the invention process. In order to get from the current state to the 

future state, a list of differences would need to be identified and the next most 

important difference mitigated by way of work applied to the problem space. After 

some work has been done, the current state of affairs should be compared again to the 

future state to evaluate if the change was positive or not. If so, the change should be 

kept and the next most significant difference addressed until the current state is the 

same as the end state. The element added to invention is feedback responding to the 

disjunction between the status and model system proposed within the mind. The ratio 

for Delivery/Difference Engine is thus represented in the concept of feedback, the 

internal frame pressed back onto sensory experience in order to shape and change 

perception. 

One important side effect of such a process is the concept of incremental 

improvement. Rather than attempting to solve all the facets of a problem within a 

single block of work and having to, or rather thinking it is possible to, plan ahead 

enough to consider all the possible outcomes, the limited scope reduces the attention 

given to things which do not directly move the project to completion. Moreover, since 

changes are taken as small improvements taking a wrong turn or changing the initial 

assumptions of the work effort have a less detrimental effect. Since at the beginning of 

each unit of work a comparison is made to the desired end state as defined by 

invention, there is no reason not to continually revise the understandings generated by 

applying those processes. In fact, unlike classical rhetoric and most modern 

conceptions of composition, such a process could encourage not only continual 

revision of work but a fundamental view of knowledge as continually constructed and 

open to emendations. Several existing methodologies have such a perspective on 

continual production by way of iterative development toward a desired end state, 

iterative and incremental improvement within the object-oriented programming 

community and the Getting Things Done (GTD) system proposed by David Allen. 
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A focus on iterative, incremental improvement within object-oriented 

programming has spawned dozens of methodologies and best practice frameworks to 

implement what amounts to Minsky's difference engine. The reasons for this usually 

include changing requirements, mitigating risk, and facilitating reuse, though more 

reasons are often given depending on the source referenced. Software development, 

and almost to the same extent technical communication, faces a problem in that those 

requesting a project, product, or solution cannot accurately describe an ideal system at 

the beginning of work. Consider the insights given by Polanyi and Snowden in chapter 

three, given that a tacit dimension exists to knowledge it would be highly unlikely to 

successfully define a complete solution before starting work. Thus requirements will 

tend to change throughout the process of implementing a solution as successive layers 

of understanding open up new challenges and possibilities. However, changing a 

project and the incomplete definition of a project lead to increased risk. The more 

inaccurate the initial description, the less likely that a successful outcome will be 

realized. In order to mitigate the risk and adapt to changing requirements, object-

oriented programming practitioners often implement a process of iterative 

development where improvements or additional features are added in stages to the 

software until the full application is completed. At any point the risk is smaller 

because less work is being done before finding out if the approach is successful. Also, 

at every cycle initial assumptions and requirements are checked and can be modified 

with less risk of invalidating past work. In object-oriented programming reuse is also 

facilitated because rather than delivering large chunks of code at one time, code is 

developed in smaller units that are easier to align and structure into larger systems. 

Another example of iterative development also comes from the GTD system 

which Allen (2002) offers as a method of personal productivity. Unlike many time 

management or productivity systems, GTD focuses on the low-level management of 

activities by defining a trusted system for capturing tasks (called “next actions”) and 

working those tasks in the proper context. Each next action is recorded in the trusted 

system, essentially a digital or analog list of things to do, with its context explicitly 
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called out in the list. When a GTD user has time to work, she can refer to the task list 

for the context she is currently in and perform those next actions. For example, if she 

has a list of items for when she is at a computer and has a few free minutes before a 

meeting, she might be able to take care of ordering a book and looking up a definition. 

The two key premises of GTD are tracking tasks in an external system as the mind 

rarely remembers everything that needs to be done in the right context, and 

concentrating on tasks based on the available time and location (the context). 

Practitioners of GTD work in a manner not unlike that of lean or agile software 

developers, programmers who extend iterative incremental development to include 

concepts of lean manufacturing such as kaizen, small incremental improvements. 

Such practices relate to technical communication as examples of how to 

implement a methodology based on the comparison of current state to the ideal end 

state conceptualized in the mind. Some work has been done with regard to technical 

communication and iterative methodologies, Rockley's Managing Enterprise Content: 

A Unified Content Strategy (2002) and JoAnn Hackos' Information Development: 

Managing Your Documentation Projects, Portfolio, and People (2006) for example, 

but the focus has not been to specifically develop an iterative process, discussion of 

iteration is largely secondary. 

Organization. 
ObjectRhetoric organization is the final stage of delivery. The ratio for 

Delivery/Transclusion is represented in the concept of hypertext, which should be seen 

in a slightly different way than normally conceived, though the normal conception of 

hypertext applies as well. Generally, hypertext refers to text that is above or more than 

normal text, thus the “hyper” attribution. This, however, is not the only comparison to 

be made. Rather than comparing hypertext with regular text, it makes more sense to 

compare it with the context ratio of the design phase, hyper(con)text. In this sense, the 

“greater than” aspect of hyper- applies to contextualization, which makes sense 

considering the way transclusions can pull a text from its normal setting and reuse it 

(i.e., give it another context) while retaining the original context as well. This figures 
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as one of the central design difficulties for single sourcing, and while this dissertation 

cannot answer all the tough questions for a given implementation of hypertext, it will 

attempt to set the groundwork for future research by suggesting how object-oriented 

programming quarks might be applied in technical communication. 

As mentioned in chapter two class appears within technical communication in 

the form of templates and standards. These are beneficial to delivery and should 

continue to be developed and refined by technical communicators whenever possible. 

However, technical communicators can also expand the definition of templates by 

identifying templates at the chunk level and creating class based frameworks. Recent 

developments in XML such as the Darwin Information Typing Architecture (DITA), 

which provides content chunk items for technical information based on a few basic 

information types, make a good start at creating informational classes. Yet the 

implementation of such classes are difficult and include only content specification, not 

the definition of methods that an object of that class can perform. When these class 

definitions are made available for reuse themselves, they would form a library or 

framework of associated classes for use in other projects. Much like programming 

benefits from the construction of open class libraries, allowing developers to create 

standards compliant software in less time, technical communicators could likewise 

benefit from open documentation class libraries. A start for these could be gained by 

information inventories of the kind advocated by Rockley (2002).  

A class library is a unified definition of classes such that they share common 

elements of abstraction and inheritance and normally cover a well defined area of 

implementation. For example, a class library in technical communication might 

include high level classes like DITA's task, concept, and reference. Tasks include 

those chunks created to direct the completion of an activity, abstracting the goal-

directed elements within a documentation set. A subclass of task might be work 

instruction to refer to step level actions within a task. Another subclass might be 

prerequisites which has different content and methods in specifying what is required 

before a task can be undertaken. 
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True use of objects within technical communication will require the 

development of systems that can implement transclusions as defined by Nelson. 

Furthermore, these transclusions need to be based off of class descriptions of 

information types, preferably based on a standardized class library. These would speed 

the development of informational objects and let technical communicators focus on 

developing new classes and how to best integrate existing classes. 

Methods are one of the least used aspects of object-oriented programming in 

technical communication. With the exception of systems displaying information based 

on metadata, objects do not have any behaviors they can take on the information they 

contain (this also makes the assumption that topics in help authoring systems are 

objects, which is not necessarily the case). Some common methods that might make 

good additions to ObjectRhetoric based objects are things like conjugate (which would 

change the verbs contained within the object to fit the context), summarize (which 

could hide detail for advanced users), or edit (which could allow editing of content by 

the user to make corrections).  

Message passing could allow objects to call upon each other and invoke 

methods in each other as needed. Consider the problems that message passing could 

help solve with regard to context. If objects were defined with proper inheritance, the 

entire original context of a transclusion would not be necessary because an object 

could send a message for any of its parent or otherwise related objects to display 

themselves, perhaps as a summary (using the summarize method). Current 

implementations of hypertext require explicit thought and linking to do most of this, 

where an object based system could do it based on a few simple classes and methods. 

Encapsulation and polymorphism add additional specificity to the message passing by 

limiting which objects can respond or allowing multiple objects to respond to such a 

request. Moreover, using the idea of encapsulation as hiding the implementation by 

way of the interface for making the code within objects easier to update, the same 

could be done with textual information so that the contextualizing information is 

linked externally rather than contained within the information object, so that the 
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context need only be defined once like any other object and the code can be changed 

independently. 

Organization also refers to the overall management of the deliverable. The 

same mechanism which manages iterations looking for differences and charting small 

improvements toward a desired end state, can also look for similarities and chart small 

improvements toward simplifying and unifying any instances of like objects that turn 

up in the process of solving a problem. This acts as a check on the work of the design 

phase as well as keeping the iteration phase from getting stuck. Since technical 

communicators are not “dumb” circuits within a mind there is no need to validate that 

a current state and desired end state are not already the same thing. However, across 

problem domains and multiple projects there needs to be a method for identifying 

panalogies and conmods which are similar and then implementing effort (which can 

use the general method detailed in the rest of Invention and Delivery) to consolidate 

and refine models. This final phase, however, is limited in practice by the kinds of 

tools available for managing textual information. 

Currently there are three main types of information management systems. The 

first store information in structured documents or document fragments with some kind 

of semantic markup in order to allow for reuse. These normally involve XML 

fragments stored in complex databases and cost enough money to put them out of 

range for any but the largest companies. The second store unstructured documents 

with some associated metadata. The better of these compose most of the help 

authoring market as well as some content management and portal systems. The third 

are not systems as much as containers of documents with some kind of rudimentary 

search mechanism. These are the less advanced portal systems or individual user 

operating systems. Only the XML based tools allow for creating custom conmods and 

these do not offer the ability to implement tracking on panalogies which often work on 

the how of a relationship rather than the what of a relationship, what matters is how 

the goal is reached not the specific content of it (Minsky, 2006, p. 183). The 

availability of such tools is an area in need of further research and development. 
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Summary. 
This chapter has described a ObjectRhetoric as composed of two canons 

(Invention and Delivery) composed of four phases (Analysis, Design, Iteration, and 

Organization) with a basis in the mental description of ObjectMind, specifically 

Minsky's difference engine, and Nelson's transclusions. Each intersection of a canon 

and metaphor led to a ratio of application in feedforward, feedback, context, and 

hypertext. Analysis and Iteration were described as centering on the discovery and 

application of information from the problem space. Design and Organization were 

described as focusing on the modeling aspects of the problem space, with a need 

existing in tools for handling objects of textual content not related to programming 

code. 
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CHAPTER 4 

OBJECTRHETORIC APPLIED 

The true test of any rhetoric is how it fares when applied to produce or evaluate 

communication. Burke’s Dramatism, for example, could be used to guide the 

production of communication, but this was not the primary concern Burke had in mind 

when describing his Pentad. Burke said, “My job was not to help a writer decide what 

he might say to produce a text. It was to help a critic perceive what was going on in a 

text that was already written” (Burke, 1978, p. 332). Janice Lauer posits this as “the 

long-standing historical debate…over whether invention’s purpose was primarily 

heuristic, to help speakers and writers construct knowledge and produce discourse, or 

whether its role was hermeneutic, to help writers interpret texts already written” 

(2004, p. 91). Speaking of Burke, Lauer claims “in terms of the Pentad as a heuristic, 

he pointed out that he had intended an interpretive role for the Pentad but that a 

heuristic purpose had its place as well” (p. 86). ObjectRhetoric has been defined in 

this dissertation as a rhetoric for technical communicators to use in production, as a 

heuristic, guiding authors in designing object-oriented hypertextual systems. This 

chapter exemplifies how the rhetoric defined in chapter four can lead to such an 

outcome. 

While working for the information technology (IT) department of an 

international company, which I will call Thoth Corp3, I managed the creation of 

documentation for software developers. At the time, Thoth Corp’s IT department had 

a staff of approximately 200 software developers to create and support applications 

used by a few thousand employees and over 200,000 customers. Rapid customer 

growth was driving expansion, and management was having a difficult time keeping 

up with new employee orientation and training. In order to help with this, the vice-

president of software requested I create a “software developer manual” to capture the 
                                                 
3 The actual company name was not Thoth Corp, nor is Thoth Corp intended to represent a particular 

existing company. The substitution of a false name is used to facilitate ease of reference when 
talking about the project. 
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cultural understandings normally passed along through word-of-mouth and mentoring. 

The primary goal of this documentation was to introduce new developers to the 

corporate culture and work practices expected at Thoth Corp. Also, since no such 

documentation had codified communal knowledge in the past, this would also serve as 

a reference for experienced software developers, setting standards and promoting best 

practices. Some of the content initially indicated for the documentation included: 

• Thoth Corp missions and objectives 
• Thoth Corp strategic plans 
• Position statements from Thoth Corp IT leaders 
• Human resources and benefits information 
• Processes and policies for software development 
• Professional development activities and readings 

 
Clearly, the software developer documentation project at Thoth Corp was 

neither unique nor simple. Such documentation requests occur frequently in almost 

every professional setting, especially corporate environments. Each of the kinds of 

content indicated for this project could have as easily come from a shipping company 

as from a medical research facility or a governmental department. Likewise, the 

complexity becomes immediately apparent as each type of content will draw upon 

separate groups within the company. Mission, objectives, and strategic plans originate 

with Thoth Corp executives. Upper-end management provides position statements. 

Mid-level management normally focuses on process and policy. Benefits information 

comes from human resources and must be checked by the legal department. Finally, 

professional development requires input from a training department or coordinator. 

Initial development is also not the only concern since each of these sources of content 

will eventually need to update information. Maintenance for some groups may happen 

every few weeks while others would not change within a few years; when considered 

in light of promotions, turnover, and attrition this suggests many hands will need to 

have access to editing content. 

Such was the initial conditions of Thoth Corp when I began applying 

ObjectRhetoric as a heuristic for completing the project successfully. As a reminder, 
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ObjectRhetoric consists of two canons, Invention and Delivery, and two metaphors, 

Difference Engine and Transclusion, that form a matrix of iterative activities.  

 

Figure 9. The ObjectRhetoric matrix 

The remainder of this chapter will focus on describing these activities through 

several iterations of the matrix. Each section will be identified by combining 

Rhetoric.Canon.Ratio in dot notation similar to that indicating class and method 

inheritance in object-oriented programming (see footnote 2 on page 47) and adding 

iteration # to differentiate between various stops at each point. 

ObjectRhetoric.Invention.Analysis Iteration 1 

As indicated in chapter four, invention in ObjectRhetoric begins with analysis 

in order to define the requirements and provide a status on the current situation. This 

sets up an understanding of both the initial conditions and desired end results of 

communication which can then be used to drive the inventive aspect of a difference 

engine. Specifically, this inventive aspect compares the feedforward of the current 

status against the desired end state in order to identify gaps or differences which the 

rhetorical process will seek to mitigate. Again, going back to the memory prediction 

framework proposed by Hawkins, feedforward is the stream of sensory impressions 

coming from the external world and representing the current status of existence. This 
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source of information is essential to ObjectRhetoric.Invention because it provides the 

starting point for action.  

At this stage of a project it is better to have too much information rather than 

too little as more information eases ObjectRhetoric.Invention.Design phase by 

providing more material to draw from when identifying panalogies (parallel analogies) 

and constructing conmods (context models). What often happens is just the opposite; 

many projects suffer from too little or inaccurate information at the beginning. This 

may be caused by immature organizations or ones which have chosen to focus on 

iterative development. JoAnn Hackos addresses the first of these in Information 

Development (2007). 

However, if you find yourself working with a Level 1 or 2 organization, you 
may find that you will have to develop your understanding based on 
incomplete, vague, or even nonexistent information. The project vision, 
including goals and scope definition, may never have been articulated. It could 
be that nothing has been written down about the project, or what is written may 
have been focused on technology rather than customers…. 

In this case, find out whatever you can during your information gathering and 
state your assumptions about the project. Your statement may be the only one 
that is ever written. Even if it turns out to be incomplete or wrong, at least it 
provides you with a starting point for the development of your own vision for 
your part of the project. (p. 341) 

Level one and two organizations are those without repeatable processes, both 

on the Information Process Maturity Model (IPMM) of Hackos and the Capability 

Maturity Model (CMM), the software development centric model on which IPMM is 

based. Both the technical communication side (IPMM) and software development side 

(CMM) influence how much information will be available at the beginning of a 

project, accurate and complete information up front is often outside the control of a 

technical communicator. Moreover, some organizations have recognized an inability 

to deliver on traditionally managed projects, often attributed to the lack of clear 

communication between software developers and stakeholders. It is these 

organizations that may follow lean or agile software development practices. 
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Agile software development was conceived as a reaction to runaway process 

inflation, the effect whereby failure in a few traditionally managed projects led to the 

application of increasingly onerous management techniques which perpetuated the 

cycle. Robert Martin, one of the central figures in the development of agile software 

practices, points out the problem of starting with what seems to be a full description of 

the project up front. 

Software cannot be ordered like a commodity. You cannot write a description 
of the software you want and then have someone develop it on a fixed schedule 
for a fixed price. Time and time again, attempts to treat software projects in 
this manner have failed. Sometimes the failures are spectacular. 

It is tempting for the managers of a company to tell their development staff 
what their needs are, and then expect that staff to go away for awhile and 
return with a system that satisfies their needs. But this mode of operation leads 
to poor quality and failure…. 

A contract that specifies the requirements, schedule, and cost of a project is 
fundamentally flawed. In most cases the terms it specifies become meaningless 
long before the project is complete. The best contracts are those that govern the 
way the development team and the customer will work together. (2001, p. 4) 

Rather than focus on the description of a software system, Martin advocates 

continual collaboration between developers and the end customer. On a regular basis, 

often no more than a few days, the developers meet with the customer, show the status 

of the software, then based on that status negotiate the next most important set of 

features to implement. ObjectRhetoic, as an iterative process drawing inspiration from 

the experience of software development, shares many similarities with agile 

development practice. As these similarities may assist understanding of 

ObjectRhetoric.Invention.Analysis and ObjectRhetoric.Delivery.Iteration, a brief 

explanation is in order before describing how ObjectRhetoric.Invention.Analysis 

applies to the developer manual project. 

The Agile Manifesto and ObjectRhetoric. 
In February 2001, a group of the leading proponents of agile programming 

methodologies including extreme programming, lean software development, SCRUM 
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(not an acronym), and others met to discuss common principles of software 

development. The result was agreement on four key principles and the drafting of 

what has come to be called the Manifesto for Agile Software Development. 

 

Figure 10. Agile manifesto. From Beck, Beedle, van Bennekum, Cockburn, 
Cunningham, Fowler, et al., 2001. 

Each of the preferences on the left side of the list emphasizes a core working 

principle, not a definitive rule. When good reason exists to favor one of the factors on 

the right side of the list, an agile software developer will use those tools. The point 

being that agile software development places the greater weight on individuals and 



Texas Tech University, Roland Alexander Jones, December 2007 

122 

interactions, working software, customer collaboration, and responding to change. 

Even though the last of these is the most critical to ObjectRhetoric, each offers a 

perspective that can help to articulate how the phases work in practice. 

Individuals and interactions stresses how agile software development centers 

on the actual users of a software application and the interactions specific to them 

successfully achieving their goals with the software. This emphasizes the earlier 

statement by Martin that “it is tempting for the managers of a company to tell their 

development staff what their needs are, and then expect that staff to go away for 

awhile and return with a system that satisfies their needs” (2001, p. 4). The problem is 

that customers rarely know how to describe unambiguously what they need even if 

they actually know what they need in the first place. Chapter three points out Polanyi’s 

description of the tacit dimension, that knowledge an individual has but cannot 

directly access by conscious effort. Knowledge of work practices especially falls 

victim to this problem as behaviors and activities become habit and thus pass out of 

conscious awareness. Anything within this area will not get transmitted to the software 

developer through a one-time telling. The key to this problem was also given in David 

Snowden’s description of the tacit dimension. 

• Knowledge can only ever be volunteered it cannot be conscripted 
• I always know more than I can tell, and I will always tell more than I will write 

down 
• I only know what I know when I need to know it (Snowden & McGuire, 2002 ) 

 
“I only know what I know when I need to know it” suggests that by presenting 

a situation in which the customer needs to know the information, they will be able to 

“remember” it. This could be why agile software developers prefer “working software 

over comprehensive documentation.” Having working software allows the developers 

to show the current state of development to the customer and allow them to try it out. 

In the process of using the software, they will “need to know” if the software fails to 

perform as expected, and this jolt of recognition can allow for the explicit definition of 

new requirements to better align software with user needs. 
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Something similar can be said for technical communication. It is often the case 

that customers do not know what they really need or want prior to the technical 

communicator beginning development of documentation. The technical communicator 

may be an expert at writing or creating informational displays, just as the software 

developer is an expert in that field, but the customer and end user are experts at their 

subject area and the contexts in which the documentation will be used. Technical 

communicators should not have to validate the scope estimates of a subject matter 

expert from another field up front because this will lead to inaccurate planning. 

Changes are likely to happen and it is better if the methodology used, in this case 

ObjectRhetoric, recognizes this probability and explicitly plans for it. This is why 

ObjectRhetoric distributes the work of invention over several phases and any number 

of expected iterations. At every iteration additional information will be known even if 

it is merely elaboration on the details of what has already been planned. 

Valuing “working software over comprehensive documentation” also seems to 

pose a challenge to technical communicators in the sense of invalidating their specific 

function, producing documentation. However, agile software developers mean that to 

suggest the best location to document the functionality of the software is within the 

code of the software itself. The code, in other words, should be readable and simple 

enough to describe the software’s functionality and comments should be added to the 

code to explain how the software works. The “comprehensive documentation” the 

manifesto refers to is primarily specification documents and other artifacts of software 

development. End users cannot read the code, so obviously some types of 

documentation are still required external to the software. Scott Ambler, a well known 

author on agile software development methodology, summarizes several of the key 

points relevant to agile software documentation: “Documentation is as much a part of 

the system as the source code;” “create documentation only when you need it;” and 

“update documentation only when it hurts” (2007). These few statements suggest 

documentation should be seen like any other part of the development project. First, 

documentation is equal to the source code in the sense that both require a commitment 
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for maintenance and should provide features to the end user. In the case of code or 

documentation, there should be a good reason for effort to go into development. The 

other two statements exemplify why agile methods are sometimes referred to as “lean” 

methods. Nothing is created before it is needed and only after a good reason exists to 

do so. Ambler reports that as much as 45% of requested features in a traditional 

requirements-up-front development effort are never used while another 19% are rarely 

used (2007). This amounts to roughly 60% of developed functionality that probably 

provides no return on the effort expended to create it. Wasted effort is the second 

reason, besides higher quality requirements, that a focus on customer collaboration is 

included in the manifesto. Again, agile software development principles could apply 

equally well to developing documentation. Technical communicators already value 

collaboration with end users and recognize the long-term costs associated with 

maintaining documentation so it remains valuable. 

“Responding to change over following a plan” returns this brief description of 

agile software development values to the developer manual project. The plan, at least 

as presented by the requesting vice-president, covered information from a variety of 

subject areas and did not seem very well planned. From an understanding of the vice-

president and corporate culture, it was clear that the documentation team would need 

to respond to change frequently. While complete planning up front is especially good 

for contract work and projects in environments which support traditional project 

management methodologies, there are situations in which it just cannot happen. This 

was one of those situations.  

Initial Status. 
Perhaps the best advice for using iteration in requirements specification, 

essentially what happens in ObjectRhetoric.Invention.Analysis, is to plan as though 

the project would not get a second chance at defining scope and objectives, but be 

willing to change or refine the requirements when the opportunity presents itself. 

Either case may in fact happen regardless of intentions at the outset, which is one of 

the reasons agile software development also stresses the need to have a deliverable 
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product from very early on in a project just in case. Following traditional technical 

communication information gathering and project planning at this stage makes sense. 

Specifically, the traditional questions act much like Aristotle's topoi in directing 

inquiry and identifying common sources of information to define the current state and 

desired end state. At a minimum these include: 

• Technical communication scope questions 
• Audience 
• Deliverables 
• Constraints 

• Use cases 
• Activity models 

 

In the case of the developer manual, as with many writing assignments given to 
technical communicators, the vice-president requesting the project did not have more 
than a tentative answer to some of these topics. For example, the audience was defined 
as “new software developers,” “new hires,” and “those not familiar with our culture.” 
As an afterthought, the vice-president also suggested this material would be beneficial 
for long-time employees as a reference or means of solidifying a shared vision for the 
department. The vice-president believed that such a secondary audience was identical 
with the new hire since both had information they needed to learn, but from a 
technical communicator’s perspective it suggested the material would need to function 
as a training manual, as a reference guide, and as internal evangelism. However, no 
distinction was made as to which of the aforementioned content would be targeted to 
which audience. 

The answer for deliverables was equally vague since the vice-president wanted 

a print version and online version but could not further specify any details. Which 

parts might be needed in print for what purposes was not hinted at. When I asked what 

about color or black-and-white production for the print materials, the vice-president 

wanted color but admitted most copies would be black-and-white reproductions. 

The most complete answer for the technical communication scope questions 

came in response to constraints. The vice-president made it clear that no budget was 

available for purchasing new software to implement either the print or online version. 

In the case of the online version this constraint seemed particularly limiting since 

Thoth Corp did not have any kind of portal or content management system for 
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presenting the documentation. The only hypertext content on the intranet at the time 

was a handful of static web pages, which were maintained by programmers who 

avoided changing or adding to them since they had to do so manually, or an outdated 

content management system that did not have a web interface. Usually documentation 

was shared by placing Microsoft Word files on shared drives and hopping others who 

needed them had access rights. 

With ObjectRhetoric explicitly describing an iterative effort, such generic initial 
answers or changes made in the course of development do not derail the project as 
frequently as they might if informed by traditional project management or rhetorical 
theory, at least if those were taken as stated rather than adapted in practice. 
ObjectRhetoric thrives on iteration and progressive elaboration to guide invention. 

Use cases were developed in the 1960s by Ivar Jacobson, a leader in the object-

oriented programming movement and one of the primary inventors of the Unified 

Modeling Language (UML). In the 1980s he introduced use cases to the object-

oriented programming community where they have been continually refined and 

developed since (Cockburn, 2000, p. 3). At their most basic, use cases are stories 

about users interacting with a system and the ideal results for the scenario. “Jacobson's 

original usage scenarios were intentionally informal. He found out that people did—

and still do—resist writing them whenever they become more formal” (Cockburn, 

2002). However, use cases have been formalized, especially by Alistair Cockburn, a 

principle founder of agile software programming. The first major step in formalization 

was narrowing the focus of a use case to a primary actor and the goals that actor is 

seeking to fulfill, often called the Actors and Goals model. While this change from 

writing a story to following a particular user greatly clarified the method for creating 

use cases, it still did not answer the question of why use cases should include the 

reactions of the underlying system, even though software developers knew intuitively 

that to have a complete specification this was essential. Cockburn solved this with a 

second major step in formalization, the Stakeholders and Interests model. “At some 

point I noticed that the computer's actions enforce a contract between stakeholders, 

and that every action it takes is either to protect one of the stakeholder's interests, or to 
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further one of the stakeholder's interests” (Cockburn, 2002). Thus, when a software 

system checks the balance of an account before applying a payment, it protects the 

creditor’s interest in getting paid for the transaction by verifying available funds. 

When the system actually debits the buyer’s account and transfers funds to the seller, 

it is furthering the interests of both parties while enforcing a contract between the two 

stakeholders. 

Technical communicators can also benefit from creating use cases, especially 

in the case of hypertext based documentation. Web designers have applied use cases to 

developing the more typical forms of hypertext present on the Internet (Carr & 

Meehan, 2005), and it makes sense that they would also help in the design of 

hypertexts used by technical communicators. Whether interacting with an electronic 

documentation set online or using the latest edition of Facts and Comparisons, a 

complex and regularly updated drug reference book used by doctors and pharmacies, 

the consumer of documentation will be involved in a Stakeholders and Interests 

model. In the case of benefits information within the software developer 

documentation, the information published in the final manual would serve as a series 

of contractual interactions between the software developer and the company. Before 

the documentation can be published, the content must be reviewed by the human 

resources and legal departments. Once published, the method of accessing the benefits 

information may be restricted to certain users who get benefits, like those who are full-

time employees. The need to update documentation will bring up different interactions 

between stakeholders. At each step, examining the contributions of stakeholders and 

systems can help to not only define an existing process, but it can also help to elicit 

and define new processes or requirements. This is where use cases move from merely 

a tool of documentation to one of invention. Cockburn provides the following advice 

when considering the design of a publications process: 

When you write use cases to document requirements, someone has already 
created a vision of the system. You are simply expressing that vision so 
everyone clearly understands it. In discovering the requirements however, you 
are creating the vision. 
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Use the use cases as a brainstorming tool. Ask, "Given the new technology, 
which steps in the use case no longer add value to the use case goal?" Create a 
new story for how the actors reach their goals. The goals are still the same, but 
some of the supporting actors are gone or have changed. 

Use a dive-and-surface approach. Create a broad, high level model of how you 
think the new system may work. Keep things simple, since this is new 
territory. Discover what the main success scenario might look like. Walk it 
through with the former domain experts. 

Then dive down into the details of one use case. Consider the alternatives. 
Take advantage of the fact that people find it easy to comprehend stories, to 
flush out missing requirements. Read a step in a use case and ask the question, 
“Well, what happens, if the client wants a hard copy proof rather than a digital 
copy?” This is easier than trying to assemble a full mental model of how the 
system works. 

Finally, come back to the surface. What has changed now, after you submerged 
yourself in the details? Adjust the model, then repeat the dive with another use 
case.  

My experience has been that using use cases to discover requirements leads to 
higher quality functional requirements. They are better organized and more 
complete. (Cockburn, 2000, p. 25) 

This “dive-and-surface approach” closely mirrors the iterative nature of 

ObjectRhetoric. First create a general model of the documentation system, then dig 

down into details while working through specific elements with domain experts in 

order to “flush out missing requirements.” 

In the software developer manual, the vice-president offered several single-

sentence use cases, or more precisely the central idea behind what would become a use 

case as future iterations developed the basic ideas. These included: 

• Software developers would be able to access a repository of approved design 
patterns from a web browser. 

• New software developers would be able to easily find vacation policies. 
• Trainers would be able to provide printed documentation for orientation classes. 

 

For the most part, these merely restated many of the elements contained within 
knowing the audience, deliverables, and constraints. However, the story format, as 
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suggested by Polanyi's view of tacit knowledge, gives the possibility of disclosing 
more of the assumptions made by the requesting party so the technical communicator 
can examine and question if these are essential or secondary requirements for the 
project. For example, stating that the intranet version should be accessible by web 
browser limits the applicability of using certain help authoring tools or word 
processors because they do not facilitate distribution through this modality without 
specialized server tools. A Microsoft Word document would require the server to 
translate the document into another format before passing it along to the web browser 
on the client computer because these files are not currently supported by most 
browsers. 

As mentioned in chapter four, in considering the relevant activity models for a 

given project, technical communicators should look to the input, output, and people or 

real world objects involved. Quite often these can be modeled in the form of a process 

flow or a diagram of relationships using industry standard practices such as UML or 

less common REA (Resources, Events, Agents) diagrams. UML stands for Unified 

Modeling Language and designates a series of specific diagram types used by 

programmers to define use cases and other aspects of interaction with a computer 

system. REA, sometimes also called REAL, diagrams look much like a normal 

process flow chart except they call our the resources (inputs and outputs) and agents 

(people) involved in any step.  

In the case of the developer manual, activity models were not created because 

they did not clarify any specific needs at the outset of the project. The use cases could 

have been recorded as UML diagrams, but for the level of detail known at the outset, it 

made no sense to formalize the lack of clear direction for the project. Had the project 

focused on a process, the content of which was known, or some kind of complex 

interaction between people and deliverables, it would have been good to create at least 

a tentative diagram. In this case the documentation effort was simple enough at an 

activity level that this would have provided little additional benefit. However, during 

the course of the project models were created for representing information types, but 

these correspond to the design and organization phases. 
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ObjectRhetoric.Invention.Design Iteration 1 

In chapter four the description of ObjectRhetoric.Invention.Design called out 

panalogies and conmods as the output of the phase. Each of these is important enough 

for a more detailed description. 

Panalogy and Pattern Languages. 
Panalogy is short for “parallel analogy” and refers to the way in which 

knowledge of one thing can help to know about another thing with similar or parallel 

qualities. Calling an electronic hypertext reference a “help manual,” as is commonly 

done with software help files, allows the user to expect certain kinds of textual 

interaction that would be normal in an actual printed manual. Features such as a table 

of contents or an index thus offer a familiar interface to what are essentially web 

documents compiled into an archive. Knowing how to find something in a traditional 

manual then acts as a tool to help new application users find information in the 

hypertext reference guide. Information in software applications need not be presented 

with the panalogy of a book, it just assists with knowledge transfer between domains.  

As an inventional technique, panalogies extend knowledge by allowing 

solutions for known problems to suggest possible solutions in cases where the problem 

or answer is vaguely defined. As one example, keyword searches online can provide 

examples of similar problems and represent an increasingly common tool for technical 

communicators. Early in the developer manual project the vice-president suggested 

several types of strategic plan that might be included in the documentation. However, 

the vice-president was unsure about the best way to organize them and asked for 

suggestions from the technical writing team. A few minutes of online searching 

revealed four or five different approaches to presenting strategic plans and gave the 

team ideas about other possible organizational schemes. Seeking out examples from 

the work done previously by other documentation groups provided panalogies to draw 

upon. Repeating this with other aspects of the project helped to solidify what would go 

into the documentation and call out areas that we had initially missed. The contexts in 

which these examples appeared helped to remind the technical writing team of 
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relevant issues that might become important as development of the documentation 

progressed. Of course, searching online was only one source among many for finding 

panalogies. The team also investigated past documentation efforts at Thoth Corp to 

find out what worked and what did not work. This included analysis of existing 

templates for use with the content for the developer manual project and interviewing 

subject matter experts for perceptions related to past efforts.  

However, as good as these methods are, they present a similar set of challenges 

every time a new project is initiated. Some kinds of documentation do not provide 

clear subject keywords either because the only descriptive terms are too common or 

because no descriptive terms are used in a regular way. Examples may not be helpful 

when found, as is often the case when looking for alternate forms of diagramming 

information. Too often there are no examples showing something new. Also, 

representative examples may or may not be available, and in the developer manual 

project there were many fruitless searches. It would make sense to use a more reliable 

source for panalogies, and this is a problem which the object-oriented programming 

community has already solved. 

One thing expert designers know not to do is solve every problem from first 
principles. Rather, they reuse solutions that have worked for them in the past. 
When they find a good solution, they use it again and again. Such experience is 
part of what makes them experts. Consequently, you'll find recurring patterns 
of classes and communicating objects in many object-oriented systems. These 
patterns solve specific design problems and make object-oriented designs more 
flexible, elegant, and ultimately reusable. They help designers reuse successful 
designs by basing new designs on prior experience. A designer who is familiar 
with such patterns can apply them immediately to design problems without 
having to rediscover them. 

An analogy will help illustrate the point. Novelists and playwrights rarely 
design their plots from scratch. Instead, they follow patterns like “Tragically 
Flawed Hero” (Macbeth, Hamlet, etc.) or “The Romantic Novel” (countless 
romance novels). In the same way, object-oriented designers follow patterns 
like “represent states with objects” and “decorate objects so you can easily 
add/remove features.” Once you know the pattern, a lot of design decisions 
follow automatically. (Gamma, Helm, Johnson, & Vlissides, 1995, p. 1-2) 
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This use of similar patterns is not unique; it is what defines a panalogy. 

Invariant representations or frames, both discussed in chapter three, also use this kind 

of storage and re-application of knowledge chunks to novel situations. Again, this is a 

central assumption about the nature of invention in ObjectRhetoric. Invention is a 

matter of using existing knowledge structures or physical components to re-imagine 

how they might be applied in a novel setting. Explicitly recording and reviewing the 

knowledge structures in the form of a pattern language allows software developers to 

build on the past. 

Christopher Alexander first described the concept of a pattern language after 

studying the way architecture and buildings can transform spaces into communities, 

towns, and personal environments. He noticed common design principles at work 

across various types of effective design and began to codify it, in effect to define a 

language for discussing architecture. 

The elements of this language are entities called patterns. Each pattern 
describes a problem which occurs over and over again in our environment, and 
then describes the core of the solution to that problem, in such a way that you 
can use this solution a million times over, without ever doing it the same way 
twice. (Alexander et al., 1977, p. x) 

Instead of encoding a particular implementation, like a template might, 

patterns describe the context and rationale behind a situation then suggest the kind of 

relationship between elements in the context that might solve the problem. In this way, 

Alexander seeks to avoid being too specific which would limit applicability across a 

large range of problem domains. At the same time, each pattern is specific enough to a 

context that it provides a panalogy for consideration. Moreover, these patterns form a 

language in the sense that each pattern suggests associated patterns and considerations. 

Each pattern is connected to certain "larger" patterns which come above it in 
the language; and to certain "smaller" patterns which come below it in the 
language. The pattern helps to complete those larger patterns which are 
"above" it, and is itself completed by those smaller patterns which are "below" 
it. (p. xii) 
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Alexander gives the example of the accessible green pattern, a mid-level 

element in constructing various kinds of spaces. 

What this means, is that IDENTIFIABLE NEIGHBORHOOD, 
SUBCULTURE BOUNDARY, WORK COMMUNITY, and QUIET BACKS 
are incomplete, unless they contain an ACCESSIBLE GREEN; and that an 
ACCESSIBLE GREEN is itself incomplete, unless it contains POSITIVE 
OUTDOOR SPACE, TREE PLACES, and a GARDEN WALL. (p. xii) 

Like words in a language, each pattern works and exists by its relationship to 

the other patterns that define it and which it defines. This works especially well in 

object-orientation where an emphasis is placed on building reusable classes of code 

whose relationships allow the program as a whole to function. The emphasis on 

reusability speaks to a pattern’s inherent solution to a recurring problem. The 

emphasis within pattern languages on relationships between patterns falls in line with 

object-orientation’s focus on allowing objects to interact with each other in predictable 

ways.  

Technical communication could likewise benefit from the use of pattern 

languages. The design patterns of object-oriented programming offer a start for 

considering technical communication specific patterns since most of these deal with 

problems of reuse and organization for ease of maintenance. Technical communicators 

could also work on developing their own specific pattern languages. At one point 

several contributors to TECHWR-L, a technical writer’s mailing list, discussed the 

creation of a pattern language for technical communication (Muelver, Campbell, & 

Wright, 2005); however, the resulting web site created very few patterns and is no 

longer accessible. 

Conmod and Information Model. 
A context model (conmod) describes the lowest level of contextualization any 

given chunk of content can function in and the relationship of that content to other 

chunks. Understanding the relationships between elements of content allows for 

greater detail in specifying requirements and refining a possible solution. This 
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information will also be necessary for completing delivery as it helps to establish the 

basis for an object model. In the developer manual for example, the analysis, design, 

develop, implement, and evaluate topics, the typical elements of a generic 

development process, are all components that will go into the software development 

life cycle (SDLC) topic. Knowing this more explicitly specifies the requirements for 

these topics because it identifies the specific context in which these topics will appear, 

using the term topic to mean both a concept and as the designator for these content 

chunks, and it will help to identify other areas in which each topic may be reusable. 

The evaluate topic could be written specifically to work as part of the SDLC topic. In 

this case it may have external references to previous topics and information specific to 

evaluation within the SDLC, either of which may limit the reusability of the topic in 

other contexts. This was the option chosen for the developer manual because this topic 

was not supposed be reused in additional documents. In order to make it more 

portable, however, we could have specified a generic evaluate topic which described 

the process of evaluating a project without specific reference to software development 

and then added additional topics within the evaluate topic to customize it for the 

SDLC. These might include topics with software specific evaluation protocols, 

different evaluation deliverables based on the specific development group, or policy 

defined only for software developers.  
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Figure 11. Example of object orientation based topic construction. 

The evaluate topic illustrates another key feature of conmods—the lowest level 

context for any chunk of content depends on the other available content chunks and 

the situations in which this content will be accessed and used. This may seem 

commonsense, but looking at it from the perspective of creating interrelated content 

objects for reuse shifts the meaning of context slightly. The single topic version of 

evaluate, in which the content is not much different from the section as it might stand 

in a traditional manual, can be the “correct” level of contextualization for a 

documentation set. It may even work across several documentation sets with no need 

for revision. However, the addition of another requirement or new breakdown of 

existing content may reveal a similarity between the evaluate topic and another topic 

or show a situation in which it may be used differently from the way originally 

conceived. In this case, the evaluation activity might apply to the product of software 

development or the product of hardware systems development. Now content, the 

generic information about performing an evaluation, will appear in multiple source 

locations using the single topic format. This increases the complexity of tracking and 

managing changes, especially when a topic may be used in dozens of different 

documents. The content common to both software and hardware evaluation can then 
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be pulled out into a reusable generic description of the evaluation process, and the 

specific information for each software and hardware placed into content chunks of 

their own. When documentation is produced for consumption, these specialized 

content chunks can then be combined with the generic ones to create topics reusable at 

the proper level of context. When object-oriented software developers do something 

similar to program code, it is called refactoring. 

Refactoring content chunks iteratively leads to the creation of a conmod. Three 

simple rules help to limit the number of steps in finding the lowest level at which any 

given content chunk can be effectively reused: 

1. Allow only one source of similar content. (Single-source rule) 
2. Isolate content into separate chunks called objects. (Abstraction rule) 
3. Combine objects at different context levels. (Composition rule) 

 
The single-source rule helps to identify where content, such as the evaluate 

topic, overlaps with other chunks, thus indicating a potential site of reuse. The 

abstraction rule helps to make each chunk reusable at some level. The composition 

rule builds these objects into documents by reusing high-level information and 

combining it with context specific, “single-use” objects in order to maximize both 

efficiency of production and efficiency of use. Too narrow a context and 

documentation will be inefficient to maintain; too wide a context for maximum reuse 

and documentation will be less useful. 

Conmods are very similar to the concept of an information model as presented 

by Hackos' (2002; 2007) and Rockley (Rockley, Kostur, & Manning, 2003), which 

provide valuable insight for how to model textual content as an information object. 

However, there are key differences such as neither the Rockley nor Hackos 

information models explicitly distinguish reuse based on level of contextualization 

necessary for a given element nor on methods, an object-oriented term for actions 

associated with an object, which will play a more prominent role in 

ObjectRhetoric.Delivery.Organization. 
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Hackos (2002) suggests a three-tiered structure divided among content units, 

information types, and metadata dimensions. 

The Information Model you build will have a three-tiered structure. At base, 
the first tier of the Information Model consists of the dimensions that identify 
how your information will be categorized and labeled for both internal and 
external use in your organization. The second tier sorts your information assets 
into information types. The third tier provides structure for each information 
type, outlining the content units that authors use to build information types. (p. 
126) 

The content units represent atomic elements used within documentation like a 

title, action steps, purpose statement, warning, or definition (pp. 208-209). These units 

are members of particular information types such as factual statements, warnings, term 

definitions, and reference information (p. 184). Metadata applied to the units or types 

allow users or the computer system to furnish technical documentation based on 

topical searches or other lookup methods. Breaking each piece of content up in this 

was implements the abstraction rule in that it defines an object-like structure for every 

topic and the sub-topics that go into them.  

Hackos (2007) includes a description of the information model as part of an 

overall content plan. 

The Content Plan defines each deliverable by accounting for the content to be 
included. In a book-based Information Model, the content might be defined 
using multiple tables of contents, one for each deliverable. In a topic-based 
Information Model, the content might be defined as sets of stand-alone topics 
hierarchically arranged in tables of content or presented as a network of 
hypertext links on a website or help system. In each case, the content itself is 
defined in the context of how it will be organized for use. 

For example, a well defined Information Model describes the standard content 
organization for information that supports specific job roles. Your model 
should define the general sequence to be followed for all installation, 
administrative, troubleshooting, or other manuals. By following the standard 
organization of the content, you ensure that your information will be consistent 
with the organizational standards and be familiar to the user community. (p. 
400) 
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This adds to the three-tiered structure a sense of what kind of documentation 

the content will be used for, “book-based” or “topic-based,” and centralizes the 

organization around “information that supports specific job roles.” These explanations 

essentially implement the composition rule of refactoring. The topics are defined and 

recombined in different forms based on the context in which they will be used. 

Moreover, the suggestion to provide a “general sequence” reinforces the object-centric 

nature of abstraction.  

Rockley (Rockley, Kostur, & Manning, 2003) envisions creating an 

information model by performing a content audit, essentially examining existing 

documents for the kinds of reusable content that each contains, then building a reuse 

map. “A reuse map identifies which elements of your content are reusable, where they 

are reusable, and whether they should be reused identically or derivatively” (p. 121). 

The creation of a reuse map supports the refactoring single-source rule. Identical reuse 

simply takes a content element and presents it in more than one location either within 

or between documents, essentially a form of transclusion. Derivative reuse, on the 

other hand, requires some modification of the base content. This may be accomplished 

through keeping multiple versions of the same content element or by using 

sophisticated authoring tools that manage variations between the base content and the 

derived content. A conmod would represent derivative reuse by factoring out the 

similar content and then combining it with content chunks containing the specialized 

content, at least this would be more ideal than tracking multiple versions of the same 

content. 

A technical communicator building such a reuse map would make a table 

listing each element of content and calling out semantic information, base information, 

and architectural information for those content chunks. Semantic information 

describes the kind of information that goes into a particular element like a name, 

description, or product features (p. 171). This is equivalent to the Hackos conception 

of information types. Base information maps the individual semantic types to how 

those types are represented in the source code of the documentation. For example, a 
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description type may be stored in a “para” tag for XML documents or identified with 

“Normal” formatting in Microsoft Word or represented by “Body” formatting in 

Adobe FrameMaker. Architectural information lists products that may be created with 

the given semantic types, indicates which type appears within each product, and tells if 

the reuse for that element can be reused in an identical or derivative way. This extends 

the Hackos version of information type with a level of context in which each element 

may be used. 

In the developer manual, the initial conmod looked very much like the 

following table. 

Table 2. Conmod  for Thoth Corp example 

Title Class  Parent  Context 
Welcome Letter Concept   Action 
Company Culture Principle   Activity 
Company Organization Classification  Activity 
Project Management Concept Company Organization Action 
Security Concept Company Organization Action 
Software Development Concept Company Organization Action 
Infrastructure Concept Company Organization Action 
Customer Life Cycle Process   Activity 
Strategic Plan Principle   Activity 
Software Development 
Life Cycle (SDLC) 

Process  Activity 

Analyze Procedure  SDLC Action 
Design Procedure  SDLC Action 
Develop Procedure  SDLC Action 
Implement Procedure  SDLC Action 
Evaluate Procedure  SDLC Action 
Peer Review 
Instructions 

Procedure  SDLC Operation  
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Table 2. Continued. 

Title Class  Parent  Context 
Existing Systems Classification  Action 
Client Tracking Concept Existing Systems Operation 
Data Warehousing Concept Existing Systems Operation 
HR System Concept Existing Systems Operation  
Financial System Concept Existing Systems Operation 
 

The title is what this content chunk will be called when written and gives an 

idea of what the content will be about. The class in this example is taken from the list 

of seven information types (procedure, process, structure, concept, principle, fact, and 

classification) defined by Robert Horn (1993) when he developed structured writing, a 

method of creating technical documentation by assembling chunks of content rather 

than writing based on the traditional paragraph. Each information type includes a title 

for the chunk, one or more sentences of descriptive text, and possibly an image or 

table closely associated with the text. While Horn's structured writing ideas are 

entirely compatible with ObjectRhetoric, using them in this instance was selected 

because it provided a ready framework for describing the class in a consistent way. 

Another appropriate class description might be based on the Darwin Information Type 

Architecture (DITA), an increasingly popular XML schema providing an extensible 

architecture for creating topical blocks of content. It would also be appropriate to use 

classes defined specifically for a particular project based on an information modeling 

method or content inventory. The central point is designing an object model that 

covers the content necessary for the project and sufficiently detailed that it is possible 

to create the objects at the correct level of contextual information. The example 

provided here is but one way to present such information. 

Parent information is included because some elements will naturally lend 

themselves to being sub-components of a larger content unit. For example, analyze, 

design, develop, implement, and evaluate (the ADDIE framework) generally describe 
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the parts of a development life cycle. If the elements to go into the developer manual 

were defined from the bottom up, or by listing the topics that should be part of the 

manual and then seeing how to arrange them rather than coming up with a master 

outline and filling in content, listing such relationships would help to determine the 

end structure of the documentation as well as suggest parallel sections and elements 

with shared information types. Horn uses a similar concept in the form of information 

blocks, smaller elements that make up information types, which can then be mapped 

as parts of larger units. This allows the information in similar information types to 

inform what information blocks are necessary for a given type, helping to identify 

missing content, and how the development of one block can show content useful for 

similar blocks in other information types. For example, if a Frequently Asked 

Questions (FAQ) information type normally contains a title, a question, and an 

answer, any content chunk determined to be like a FAQ should also have these same 

elements. It is easy to keep FAQs alike, but when an information type contains six or 

seven information blocks, like a software description type which has a title, 

description, feature list, system requirements, company contact information, preferred 

vendor, price, and other blocks, having parallel structures helps to reduce the risk of 

forgetting important information. Also, if it is easy to write the description block for 

software like Microsoft Word, looking at what such a description contains might make 

it easier to know how to write the description for less known software like a wiki. 

Choosing a tool. 
Often panalogies and conmods must be used in conjunction in order to define 

the requirements for a delivery format and authoring tool. To this point, the 

development team working on Thoth Corp’s documentation began without a clear 

understanding of how this content would be delivered. Some of the what and who 

were answered in the use cases, but the method of delivery was undecided. In some 

instances this decision has been made prior to the start of the project based on 

accepted standards. Developing help documentation for a software application may 

well be constrained by the host operating system and coding language or by the 
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limitations of a help authoring tool designated as the standard within a company. 

Other companies may make a significant investment in a particular platform like 

Microsoft SharePoint and then expect any documentation to live within that 

environment. 

The developer manual began without limitation in the method of delivery other 

than the constraint placed on not spending more than a nominal amount for any special 

tools. Based on the use cases it was clear that none of the software licensed by the 

company could meet the content management needs of the project. Microsoft Office, 

the ubiquitous workplace productivity software, constituted the core of Thoth Corp’s 

normal authoring tools. While highly capable in certain circumstances, the desire to 

maximize content reuse and availability over the intranet limited the appeal of 

working with this suite as a primary environment. Moreover, Thoth Corp used four 

separate portals, intranet platforms used for providing access to online information and 

documents, all of which functioned at the document level for storage and retrieval. 

This too limited any reuse and easy access. 

Based on the constraints it was also clear few resources in terms of people or 

money were available for creating a custom solution or purchasing something more 

robust from a vendor. Technical communicators often tout XML based tools and 

workflows as ideal for creating documentation with single sourcing in mind, Hackos 

(2007) being one of the more prominent, but these require significant investment in 

both time and resources. XML stands for eXtensible Markup Language, meaning that 

like HTML it uses tags for denoting the structure of a document, but it also means that 

the markup is extensible by the users of the language. Unlike HTML which has a 

governing body and implements official changes to a static set of tags, XML can 

represent any kind of markup. It also means that standards are slow to develop and 

require significant effort to customize for a particular application. Tools supporting 

XML are also costly, highly specialized, and normally require a separate content 

management tool for handling the source files. Likewise, content management systems 

are normally costly and highly-specialized because they cater to documentation efforts 
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that must manage thousands of source files across hundreds of products and with 

hundreds of authors potentially writing, editing, or translating documents. The 

developer manual project was too small to invest in these sorts of economies of scale.  

This resulted in a search for similar situations in professional literature and on 

the Internet looking for panalogies that fit the needs of the project. Results suggested a 

class of software, free and open source content management systems, might provide a 

solution capable of implementing the conmod and still not requiring more than 

minimal resources. After an exhaustive search we decided on using TWiki, an 

advanced wiki system described by its authors as a “structured wiki” (Thoeny, 2007).  

Wikis were invented by Ward Cunningham and are “a type of website that 

allows users to add, remove, or otherwise edit all content very quickly and easily” 

(Thoeny, 2007) using the same browser in which content is viewed. Traditional wiki 

editing is in the form of plain text with special markup resembling the formatting used 

in text files or plain text email. For example, adding a blank line between two lines of 

text forms a new paragraph; putting asterisks around a word *bold* makes it appear 

in a bold typeface; headings are denoted with three dashes followed by a plus symbol 

for each level of heading, so ---++ would indicate a second level heading; and writing 

a WikiWord, two or more words conjoined with each word’s initial letter capitalized, 

creates a link to a page of the same name, if the page does not already exist it will be 

created by the wiki system. Each type of wiki has its own editing syntax, but they all 

generally provide for basic text formatting, hyperlinks, lists, and some also allow 

images and tables. Wikis also normally provide a system of versioning page edits so 

that unwanted changes can be reverted, this often means wikis have no strict editing 

controls or permissions relying instead on community monitoring of content for 

accuracy. 

TWiki is called a structured wiki because it combines the open, freeform 

abilities of a traditional wiki with structured data, reports, workflow, and access 

controls (Thoeny, 2007). Structured data is in the form of arbitrary key-and-value pair 
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metadata added to page content. This also allows for the use of page templates and 

forms to create database-like applications. Moreover, the structured data allows for the 

use of search functions to create reports based on the metadata information. Workflow 

represents a particular application of structured data and reports to enable process 

controls within the wiki. Lastly, access controls in TWiki, unlike traditional wikis, 

adds a layer of security for viewing and editing content, a feature particularly useful in 

corporate environments. One additional feature TWiki has which few other wikis or 

content management systems have is the ability to include whole or partial pages 

within other pages, thus implementing a crude form of transclusion. These features 

will become important in ObjectRhetoric.Delivery.Organization. 

Before looking at the application of delivery to the developer manual example, 

it is important to clarify how choosing a tool fits within the conmod and panalogy 

context of design. The two key questions for ObjectRhetoric.Invention.Design are 

what should the object model look like and what can existing analogous solutions 

offer to defining the object model. Since the object model is constrained in practical 

application by the tool used to implement it, looking for analogous solutions in the 

form of software applications is entirely appropriate and necessary. Clay Spinuzzi 

(2003) discusses how the systems in use for a particular activity encode the history of 

problem solving for that kind of activity, referred to as genres, so that “the genre 

embodies a galaxy of assumptions, strategies, and ideological orientations that the 

individual speaker may not recognize” (p. 43). These genres limit to an extent the 

kinds of work that can be done within technological systems, and thus the choice of a 

system can greatly influence the type of information a user of the system has access to. 

The genre of a wiki, for example, makes user editing of content and collaboration a 

primary focus of the system. This method of interaction is encoded in the kinds of 

things a user can do, which likewise limits a wiki's usefulness as a managed repository 

because while wikis are usually versioned, editing is often open to anyone. Thus 

seeking panalogies not only for the content but also for the domain or tool used in a 

documentation effort are equally valid. 
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Invention is not a single event. This example lays out some of the initial 

considerations and activities involved in applying ObjectRhetoric to the development 

of a manual, but much of the inventive process takes place after and in conjunction 

with continual elaboration in the canon of delivery. As deliverables go through 

iterations to bring them in line with the models developed during invention, new needs 

may become apparent and clearer understanding of content may lead to alterations in 

the design of a solution. A common example is that in showing initial deliverables to a 

customer, the customer might realize some of their stated objectives are not going to 

provide the value they had hoped or might realize additional information should be 

included in the next version. Each of these events opens up the possibility of revisiting 

invention and more fully defining the status, desired end state, and model for the 

completed solution. As one among many examples from the development of the 

developer manual, the SDLC description and elements went through over a dozen 

revisions before adequately representing how software was developed at Thoth Corp. 

Each revision required retesting the assumptions and solutions identified through 

ObjectRhetoric.Invention. 

ObjectRhetoric.Delivery.Iteration Iteration 1 

 As with more traditional rhetorics, the central goal of ObjectRhetoric.Delivery 

is implementing the fruits of ObjectRhetoric.Invention in a manner that allows 

communication between the author and the audience. Like analysis and design, the 

two parts of delivery, iteration and organization, continually feed one another in a 

cycle of further refinement. Iteration delivers on the promise of the analysis by 

implementing the elements of the desired end state and organization delivers the 

object model specified within design. While delivery is more mechanical in its 

application than invention, it nonetheless requires just as much involvement and 

“rhetorical” activity in terms of which items are implemented and how the 

implementation is done. 

ObjectRhetoric.Delivery.Iteration literally functions as a difference engine. 

Analysis defined a current state and end state. Iteration compares the current state to 
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the end state to find differences then chooses a difference to mitigate. Design defined a 

model which included individual content chunks to be implemented. These chunks are 

also items on the list of differences to be mitigated. While the methodology used to 

fulfill iteration is more specific than should be defined as part of ObjectRhetoric, 

primarily because proper methods will depend on the kind of solution being 

developed, two methods used within the developer manual project can suggest 

profitable courses of action. 

The first method of iteration focuses on the next largest difference, a criterion 

suggested by Minsky in his definition. Specifically, the desired end state for the 

project was compared to the status with the difference most likely to lead to large-

scale gains implemented first. When using the next largest difference method, work 

performed by the documentation team will tend to complete frameworks before 

content and content before affordances, the features that provide for ease-of-use or 

additional functionality. For most projects, the greatest difference is made at the 

beginning by setting up a framework for managing the documentation effort 

throughout the process. This framework will also provide a container for content and 

perhaps an outline of that content. The next largest difference method thus looks like a 

traditional top-down documentation effort. If the planning done in 

ObjectRhetoric.Invention lends itself to such an approach by providing a clear concept 

of what the structure or high-level components of the documentation set will be, this 

may be the best method to adopt. 

The second method of iteration focuses on the next most important difference 

from the perspective of the customer, a criterion suggested by agile software 

development. Agile development strives to produce working code with each release 

cycle, which means that in an agile environment development often begins with a 

spike or proof-of-concept that performs the most basic function of the application from 

beginning to end. In a customer tracking application, for example, the spike might be 

to create code to support adding and editing customer records then updating an 

existing database with the changes. The additional functions to track notes about 
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customer preferences, customer orders, or manage accounts is left out of this initial 

test of the concept, though these will be added in later iterations as the code is 

refactored. Beginning with the spike or the first iteration after it, depending on the 

nature of the project, additional functionality will be prioritized by the customer and 

work will be done on the code based on this information. Agile development suggests 

this provides the most return on investment because at any iteration development can 

be suspended and a product delivered with the most important feature set included in 

the software. Whereas the next largest differences seeks to maximize the alignment 

between initial and end conditions, the next most important difference may progress 

less quickly toward alignment with the end state at times but attempts to maximize the 

usefulness of the deliverable. This is more of a bottom-up approach in the sense that 

very specific functionality, or content in the case of documentation, is added to a body 

of work and then the existing structure is altered to integrate the changes.  

The developer manual project used both of these methods at the same time. As 

the project manager I worked on developing a framework for completing the overall 

goals of the project while technical writers worked with subject matter experts to write 

content deemed most important by Thoth Corp management.  

The first step in developing a framework for the developer manual project took 

the form of installing TWiki to a server and configuring options to provide the 

functionality necessary for implementing the conmod. Topics, the TWiki term for a 

page of content, were set up for each of the identified elements in the conmod. For 

those topics which consisted of other topics, like the Software Development Life 

Cycle (SDLC) topic that was composed of six other topics, I added special markup to 

include (transclude) the content of those six topics in the correct order within the 

SDLC topic. This way whenever content was added to those placeholders by the 

technical writers it would automatically appear in any other topic using the same 

content. Initially the scope of reuse was small enough to not really need the 

functionality provided by using TWiki and setting up included topics; later changes 

justified considering this as part of establishing a framework for the documentation 
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set. During a subsequent iteration the vice-president decided that developer processes 

should be managed and aligned with an industry standard control framework. The 

Control Objectives for Information and related Technology (COBIT) provides 

descriptions of controls specific to providing high quality information technology 

services. Each of these control point could also relate to and be used by multiple 

process descriptions or procedural steps within the developer manual. Since just the 

descriptions alone added over 300 topics each with the potential of reuse in multiple 

other topics, this change alone made framework development indispensable. 

Additional components of the framework included adding metadata and implementing 

a taxonomic structure for adding areas of documentation beyond the initial developer 

manual project. 

During this same time period the technical writers on the project were working 

with management to write documentation. I directed the writers to use a variation on 

agile programming methodologies that drives change by way of a prioritized list. In 

this type of programming, developers often keep a master list of things that need to be 

implemented and work in conjunction with the customer to identify the most 

important changes to be made over the next iteration. After implementing as many of 

these prioritized changes as possible in a given time frame, the developer meets with 

the customer again and provides a summary of changes made. Together they use the 

scope of work completed over the last iteration to reprioritize enough tasks to cover 

that same quantity of work for the next iteration. Thus, any changes not implemented 

are subject to review on a regular basis, often a week or two. At the end of each 

iteration a usable system is provided to the customer, it just contains less content or 

functionality than the final system should. In the course of delivering the developer 

manual, updating the SDLC regularly took precedence over adding information about 

the culture or updating the strategic plan. The SDLC was needed for meeting 

compliance efforts in order to satisfy external regulatory agencies that reported to the 

board of directors. 
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ObjectRhetoric.Delivery.Organization Iteration 1 

ObjectRhetoric.Delivery.Organization extends the transclusion metaphor by 

implementing the conmod and seeking to maximize reuse. Chapter four introduced 

this as hypertext but suggested rather than comparing hypertext with regular text 

comparing it with the context ratio of the design phase as hyper(con)text. In this sense, 

the “greater than” aspect of hyper- applies to contextualization, which makes sense 

considering the way transclusions can pull a text from its normal setting and reuse it 

(i.e., give it another context) while retaining the original context as well. In object-

orientation this is done by using special techniques previously referred to as object-

oriented quarks since they represent the building blocks of object-orientation. The 

important quarks for organization are class, encapsulation, and methods. 

Classes describe the structure and functionality, also called methods, of a 

group of associated objects. Creation of a conmod helps to identify the structural or 

content based similarities between parts of the documentation. This process of 

abstracting what is common among a group of elements then breaking them into 

chunks represents activity not dissimilar from current single sourcing practice. What is 

unique to ObjectRhetoric is the second half of object-definition, the use of 

encapsulation and methods to create actual content objects. 

Encapsulation isolates the data and behavior within a class or object by 

defining what kinds of messages the object’s methods will respond to. The description 

of the messages an object will respond to creates an interface, essentially a set of 

standards for any other object to implement if it wants to communicate. When a 

message successfully matches the interface, a method within the object will respond 

by invoking a method to perform an action on the content within the object. As an 

example, consider a table class that defines table objects within a document. The table 

class has an interface that recognizes messages passing an audience variable. If the 

table is transcluded into a document where the audience variable has the value of 

“management,” an associated method could display the table with italic text for the 

headings and alternating row colors instead of row boarders. If the table is transcluded 
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into a document where the audience variable has the value of “support,” the method 

would format the table with black border lines and apply a local style sheet for 

matching the typeface with surrounding text objects. Of course this example uses 

methods to implement formatting changes which could be done through other 

techniques besides object-orientation; however, the possibilities are much greater than 

formatting alone and some implementations could not be done without objects that 

contain both content and functionality. Self-aggregating topics, a subject sometimes 

discussed as a goal in single sourcing, would be much easier to implement by building 

smart objects that “know” how to behave based on a message from surrounding 

content objects. Internal to the object, methods could define rules for layout and 

display as well as which other objects may be called to perform specific functions 

within the documentation. For example, a procedure describing how to replace a 

power supply may send a message for a standard set of warnings regarding electric 

shock to display immediately after a given set, and those warning objects may also use 

the message to customize the content with electrical component names and provide 

hyperlinks to other documentation on safety precautions particular to the components 

involved.  

During the first iteration of ObjectRhetoric.Delivery.Organization very little 

progress was made in implementing the object model for the developer manual 

project. When considered in light of the overall documentation effort this makes sense. 

At the beginning of a body of work, invention plays a central role and represents 

significantly more work than delivery. This can be represented by a graph where the 

work effort spent on invention is in an inverse relationship with the effort spent on 

delivery. 
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Figure 12. Inverse relationship between Invention and Delivery over time. 

This is often especially true of composing objects where the conmod is 

incomplete up front and undergoes significant expansion throughout the project. Later 

iterations in the developer manual project made extensive use of 

ObjectRhetoric.Delivery.Organization. 

Iteration 2 and Beyond 

Subsequent iterations through ObjectRhetoric.Invention continued much like 

the first iteration except that they refined and added to the initial process of invention. 

Working with the customer throughout each iteration is the ideal because it allows for 

a discourse around the goals and expectations of the documentation effort to shape 

understanding on both sides and lead to producing the best product possible. The 

short, one or two week, development cycles of agile programming and commitment to 

the customer acting as part of the development team exemplifies this approach. From 

the perspective of ObjectRhetoric it would increase the likelihood of presenting 

adequate cues to recollect key aspects of the use cases and therefore the requirements. 

The more these mental models are constructed as a collaborative effort between the 

developers and the customers, the higher the probability that these models of the ideal 

outcome for the project will be understood and targeted. 

ObjectRhetoric.Invention.Design especially requires thoughtful revisiting in that 

panalogies may be found for areas once a missing piece of information is filled in, and 

conmods will be refined as more content is determined. Other than this progressive 

elaboration only one notable change happened with the Thoth Corp developer manual 
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during later iterations of ObjectRhetoric.Invention. The vice-president recognized the 

need to bring together the processes and policies of the developer manual, a control 

framework to meet external auditor requirements, and information about the hardware 

infrastructure on which the software developed by Thoth Corp runs. In short, the 

developer manual expanded scope to become an enterprise architecture. 

Although not a common request, there is nothing exceptional with the 

management of an information technology (IT) department asking a technical 

communicator for help documenting the company’s enterprise architecture. Indeed, 

recent recommendations from business industry sources such as Gartner have 

emphasized the need to focus on identifying the various “IT resources...bound together 

in a web of relationships, forming a complex system that is rarely understood or 

documented” (James, 2005). Since businesses rely on, but do not understand, their IT 

architecture, “any change to the system is fraught with risk” (James, 2005). 

Companies thus attempt to mitigate this source of risk through documenting, and 

thereby understanding, the relationships between IT resources. Moreover, the use of 

the term enterprise to refer to a corporate entity brings into play not only that entity’s 

stated mission and purpose, but also in a larger context all of the associated activities 

and organizations that help in reaching those objectives whether they are an internal 

part of the entity or related through close business associations. From an IT 

perspective this may include out-sourced development or services, strategic 

partnerships, supply chain relationships, and peer subsidiaries of parent organizations 

to name a few.  

John Zachman, one of the central proponents for enterprise architecture, 

invokes a panalogy by comparing this task with the work performed by engineers in 

designing airplanes or large buildings.  

 In searching for an objective, independent basis upon which to develop a 
framework for information systems architecture, it seems only logical to look 
to the field of classical architecture itself. In so doing, it is possible to learn 
from the thousand or so years of experience that have been accumulated in that 
field. Definition of the deliverables, i.e., the work product, of a classical 
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architect can lead to the specification of analogous information systems 
architectural products and, in so doing, can help to classify our concepts and 
specifications.(1987; 1999, p. 455) 

Fortunately for technical communicators, Zachman identifies a generic 

framework listing the kinds of information that need to be included (based on who, 

what, where, when, why, and how questions), essentially the high-level outline of a 

conmod for enterprise architecture. 

Even with this framework, however, our team still faced a complex task of 

integrating and producing information to reach the goal. Drawing upon Zachman and 

the Open Group Architectural Framework (TOGAF), another enterprise architecture 

framework similar to Zachman except including an Architecture Development Method 

with specific steps and processes, we were able to expand the specifications and 

conmod to accommodate the requisite changes. 

ObjectRhetoric.Delivery had several significant developments as a result of 

expanding the conmod and finding panalogies between areas of content surrounding 

the developer manual and enterprise architecture documentation. The primary 

development relevant to ObjectRhetoric was implementing the Control Objectives for 

Information and related Technology (COBIT) framework. 

COBIT controls implemented as objects. 
COBIT is a control framework maintained by the Information Systems Audit 

and Control Association (ISACA). 

The purpose of COBIT is to provide management and business process owners 
with an information technology (IT) governance model that helps in delivering 
value from IT and understanding and managing the risks associated with IT. 
COBIT helps bridge the gaps amongst business requirements, control needs 
and technical issues. It is a control model to meet the needs of IT governance 
and ensure the integrity of information and information systems. (ISACA, n.d.) 

COBIT received increased attention in the wake of congress implementing the 

Sarbanes-Oxley Act (2002), also known as the Public Company Accounting Reform 

and Investor Protection Act of 2002 or SOX for short, which attempts to limit the 
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financial risk to shareholders of publicly traded companies by requiring those 

companies to implement auditable controls around areas of financial risk. As a 

publicly traded company, Thoth Corp required adding sufficient controls to insure the 

integrity of financial data within the IT department since all financial transactions are 

processed by IT systems. COBIT was one of the frameworks recommended by the 

Securities and Exchange Commission as fulfilling the requirements of SOX. 

COBIT consists of 34 high level objectives which are broken down into 318 

detailed control objectives. Each of these control objectives could be referenced by 

numerous processes within the Thoth Corp documentation, ostensibly part of the 

developer manual but far beyond the scope originally outlined, and each process could 

reference many control objectives. This many-to-many relationship between control 

objectives and control points, the actual steps within a process to meet a control 

objective, meant that thousands of cross references and transclusions were possible. 

ObjectRhetoric.Delivery.Organization is especially evident in the effort to 

build a process repository, the name later given to this portion of the documentation, 

and align processes with the control framework and within the larger enterprise 

framework, which existed as its own set of parallel classification topics within TWiki 

(i.e., pages of content used for classifying and organizing other pages or topics). 

Managing such a body of information required more careful planning than the original 

project suggested. Auditors would evaluate the company's processes and issue 

findings against processes or software systems. These findings would in turn be linked 

to an auditor list of requirements which would also be aligned with another industry 

standard framework used for tracking general financial control objectives called 

COSO. At any point, management would also need to have access to reports on which 

findings had been completed and which were still open. In order to meet these 

objectives, the author used object-orientation quarks, elementary concepts of object-

orientation, as inspiration for delivering content objects that helped manage 

themselves. 
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Figure 13. Overview of COBIT documentation process in TWiki. 

This high-level diagram of the audit process shows how the types of 

documentation stored in TWiki needed to associate with each other in order to meet 

auditor and management requirements. Process documentation created for the 

developer manual would inform auditors performing evaluations of the control 

environment. Based on a list of requirements the auditors derived from COBIT and 

COSO, they would submit control findings against individual processes. These must 

be linked to the process documentation in order to facilitate access by all parties. Each 

control finding would then serve as input to help management fix the control and 

document changes in the form of a control response. These responses would then be 

matched with findings in order to produce reports on which findings were open, which 

had been fixed, and which processes passed without generating any findings. As part 

of the enterprise architecture, documentation and responses also needed to refer to 

COBIT control points in order to allow finding all documentation related to a 

particular control point. 
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Chapter four suggests organization in ObjectRhetoric requires substantial 

development of technological systems and shared object libraries in order to become 

useful on a daily basis. While this is almost a requirement for widespread acceptance 

of any form of object-oriented or single-source writing, it does not limit the 

applicability of ObjectRhetoric.Delivery.Organization since even medium sized 

projects like this developer manual can benefit from content objects if given even 

minor tool support. In this case, TWiki's basic implementation of metadata, page 

inclusions, and search functions allowed the creation of content objects with 

inheritance, transclusions, and methods. 

First, the control framework was replicated in TWiki with each control point 

added as its own topic, the TWiki term for an individual file of content. Each control 

point consisted of a title and one or two sentences describing the control. Metadata 

was also added to identify these topics as control points and allow finding them by 

their number as given in the control framework. These were then organized into other 

container topics grouping closely related controls, just as the original print source did. 

This was done using an include command, which pulled up the most current copy of 

each referenced topic, though TWiki allows pulling up past versions of topics as well, 

which facilitates linking to historical versions of a topic much like Nelson suggests of 

transclusion deep linking. Templates were then created for audit findings, the requests 

for correction found by auditors, and audit responses, the description of actions taken 

to mitigate these findings. This is the point OO based content objects were created, 

since the templates were class descriptions of a kind of topic that included methods, 

namely the ability to create an instance of themselves while pulling metadata from the 

page that was active as the create command was invoked. This allowed a link to be 

included in the body of each control point topic, by using an inclusion, so that when 

that control point was visible the user could click a create audit finding link or create 

audit response link and the newly created page would automatically populate metadata 

and textual content based on the parent topic, a form of OO polymorphism. Moreover, 

by including a search template within each control point topic, a search based on the 
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metadata of the including page would automatically link any audit finding to its 

control point. A similar mechanism in the audit finding topics automatically linked 

any associated audit responses. In effect, each topic became an object in the sense of 

object-oriented programming that contained data and methods encapsulated within the 

same block of code. It also instantiated new objects from classes in the form of 

templates. Each topic could respond when the system sent a message requesting 

information, the metadata searches, in order to display or alter their own content. And 

finally, the use of inclusions implemented all of Nelson's transclusion functionality 

except explicit links back to the source topic, though that could be accessed easily if 

needed. Nelson suggested visible links back to the source context, but user action is 

required to access these back links using TWiki. Special report pages were also 

constructed to query topics and return lists of unanswered audit findings or status 

updates on progress toward completion. 
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Figure 14. TWiki topic with object-like properties. 

The set of templates used to create the audit tracking and reporting became a 

mini-object library used within the IT department for implementing the remainder of 

the process repository as well as tracking programming design patterns and software 

registrations within the developer manual. The object library also became a tool for 

creating an issue tracking and workflow system much like the one TWiki developers 

have assembled to run the open-source product development on TWiki.org. These 

objects also existed at various levels from a Master Template defining the content 
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areas that could be used in building a page down to the metadata stored within a single 

topic. The following graphic illustrates the general nested structure of TWiki content 

from which the object library was built. 

 

Figure 15. Template and variable structure in a TWiki topic. 

The eventual creation of the developer manual and other TWiki applications, 

because really this documentation ceased to be static text and became an integrated 

collection of software-like applications delivering documentation in response to user 

needs, required a much longer engagement of ObjectRhetoric than fitting to reproduce 

in this chapter. However, the basic methodology did not change. Once requirements 

and the current status were identified in ObjectRhetoric.Invention.Analysis, those 

requirements became the subject of creating conmods and searching for panalogies to 

inform the ObjectRhetoric.Invention.Design. ObjectRhetoric.Delivery.Iteration 
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implemented incremental improvements to the existing status in conjunction with 

ObjectRhetoric.Delivery.Organization to hyper-contextualize content chunks when 

possible as described in the COBIT implementation and object library. At any point 

necessary the process switched back to invention for further refinements in the desired 

end state and then to delivery for further refinements in the current status. 

One type of work not handled within the developer manual example are the 

many small, one-off documents produced and rarely used again. These do not lend 

themselves to involved examination, but nonetheless use rhetorical practice. 

ObjectRhetoric applies equally well in these cases. Rather than focusing on creation of 

an object model, such small communication events can emphasize the role of using 

existing models or examples to create documents. Again, if it is easier to implement a 

difference engine as invention than produce something “from scratch,” even randomly 

selecting a vaguely analogous document and using it as the status for refining 

requirements will often result in an easier and more profitable path for the technical 

communicator. Furthermore, experience in doing this kind of activity will lead to a 

wealth of panalogies to draw upon in future endeavors and may also result in 

identifying elements for creating an object library for such documents. Technical 

communicators have long collected examples of documentation as “inspiration” for 

new projects, this dissertation suggests this is merely evidence that technical 

communicators can readily recognize value in ObjectRhetoric. 
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CHAPTER 5 

THE FUTURE OF OBJECTRHETORIC 

ObjectRhetoic as described in this dissertation is partly practical application in 

the form of technical communication best practices and partly a theory of rhetoric 

drawing upon cognitive science, artificial intelligence, object oriented programming, 

activity theory, several prior theories of rhetoric, and practical workplace experience.  

The development of ObjectRhetoric proceeded from the understanding that 

technical communication is increasingly dependant upon single sourcing, which is a 

particular type of hypertext drawing more upon Ted Nelson’s definition than the kind 

of hypertext represented by the Web. This is because single sourcing relies on the 

concepts of transclusion and deep linking inherent in Nelson’s original vision, 

allowing technical communicators to write one source text and use it to produce many 

potential output texts while maintaining control over versioning. ObjectRhetoric also 

recognizes a similarity between the problems that led programmers to develop object-

orientation and the problems currently faced by technical communicators using single 

sourcing. Therefore, ObjectRhetoric draws upon theories of object-orientation, in 

particular the creation of classes, objects, and methods, to support the composition 

tasks performed by technical communicators. 

This dissertation also provides an object-based theory of mind since theories of 

rhetoric necessarially imply a theory of how humans gather, process, and store 

information. The canon of invention, for example, depends upon an assumption about 

how the author is able to create and compose messages, where the origin of these ideas 

resides, and how to make the best use of them. The canon of delivery considers how 

an audience will understand and respond to such messages and the context in which 

this message will be received. Drawing upon Jeff Hawkins’ memory and prediction 

framework, the idea of frames from Marvin Minsky, and research in expert encoding 

of information, ObjectMind proposes that humans think in chunks by pulling up stored 

structures of thought built through experience and adapting these to the current 
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situation at hand. The primary mechanism for adapting past memory to current 

exigence is the difference engine in which a desired or ideal end state (past memory) is 

compared to the current situation (sensory perceptions) and differences are diminished 

by taking action in the environment or internally through learning and adapting new 

information. 

ObjectRhetoric uses the metaphors of a difference engine and transclusion in 

conjunction with the canons of invention and delivery to describe a cyclic process 

technical communicators can use to inform the creation of documentation solutions. 

The four parts of the process are analysis, design, iteration, and organization. 

ObjectRhetoric, both as a process and as a theory, can be applied in the workplace as 

was shown through an example of developing a complex documentation system within 

a wiki. Practical application, however, will require significant activity and future 

research though at this point it should be clear how the theory applies to technical 

communication. 

By way of discussing the future of ObjectRhetoric, the following questions are 

of central concern. 

1. What is the role of a technical communicator (information producer or manager)? 
2. What do technical communicators do with fractured information? 
3. What information management strategies can inform practice? 

 
Each of them brings to the forefront critical issues addressed by ObjectRhetoric and a 

path moving forward. 

The role of a technical communicator 
The binary opposition between information producer (artisan) or manager 

(technician) seems to provide little value as the role for technical communicators in 

the future is likely to include both aspects. As ObjectRhetoric illustrates, the 

productive skill of an artist is required even in “pure” information management 

situations, for example populating the content of a knowledge base. Translating the 

content from the knowledge of subject experts to a format usable by both computer 
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and human is no less a rhetorical act than creating individual documents from scratch. 

In fact, the requisite skill is increased because the “management” aspect, getting the 

information in a computer usable or database format, depends upon not just 

considering a single purpose and audience but possibly a whole range of them. 

Overseeing the interconnection of content chunks also adds another level of possible 

influence for the technical communicator as uniquely suited to call out and refine 

instances in which a message may not be suitable for all audiences. This skill is not 

lessened by a managed knoweldge or single-source environment; such thinking 

assumes that technical communicators will leave their expertise at the door or never 

acquire it in the first place for monotoniously transcribing data into a storage system. 

Even in the rare case that a technical communicator might begin by doing only this as 

a job, the assumption that it cannot lead to profitable development within the 

profession discards the history of artisian and more recently on-the-job training where 

a novice begins working at the fundamental tasks of a trade while skills are built up to 

an expert level. 

At this point it is imperative to make another point relevant to ObjectRhetoric 

as applied to technical communicators in a much broader sense. Although this 

dissertation has focused on a particular type of technical communication, most notably 

those dealing with producing some kind of documentation for an industry like 

information technology or engineering, other specialties within the technical 

communication family can likewise profit through applying ObjectRhetoric. Three 

brief examples will help to illustrate how the role of a technical communicator 

involves both production and management as well as the value of ObjectRhetoric. 

Medical writing. 
Many technical communicators working for the medical profession create 

documentation similar to that of the kind covered already in the dissertation. These 

include writing user manuals, instructions and procedures, and creating documentation 

for the manufacturing process and quality assurance. An additional form of writing, 

regulatory writing, produces mainly those documents that will go to the FDA in 
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support of approving drugs or medical devices (English, 2003). While not obviously 

the sort of documentation that would benefit from using single sourcing techniques, 

there are significant areas where this kind of approach would be useful. For example, 

the FDA has sections within the Code of Federal Regulations governing the approval 

process for medical devices. This acts not only as a primary constraint for the process 

of developing documentation, it also provides an initial library of information that will 

need to be used in multiple documents as references are made to applicable regulations 

within the documentation. One particular document, the premarket notification, must 

cite evidence that “the new device is as safe and effective as a legally marketed 

preexisting device” (p. 15). The need to show such similarities could lead to the 

construction of object libraries consisting of successful comparison claims so that new 

devices would be more easily able to draw upon the successes of the past. Very few 

types of documents are created unique every time, and to the level to which they share 

features with past documents, ObjectRhetoric can help to guide reuse. 

Education. 
Education is an important venue for technical communication both in the sense 

that technical communicators may work in various capacities for educational 

instutions and assit in creating learning content and in the sense that technical 

communication as a profession must educate its current and future professionals. As it 

happens, many of the suggestions for modularizing and creating libraries of objects are 

far advanced in the educational field. There are dozens of groups which publish 

learning object libraries though the best known are GEODE (Global Education Online 

Depository and Exchange) from the Institute of World Affairs at the University of 

Wisconsin-Milwaukee, MERLOT (Multimedia Educational Resource for Learning 

and Online Teaching), and the Learning Objects Portal from the Learning Objects 

Group of Canada.  

In general learning objects consist of small chunks of content that are self-

contained, reusable, tagged with metadata, and can be aggregated into larger structures 

(Beck, 2007). Much like ObjectRhetoric and single sourcing seek to reuse content 
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within documentation sets, learning objects can be combined into anything from 

learning units to entire educational programs. Object reuse, however, is just one 

potential benefit of modularizing and standardizing educational resources. Another 

important gain comes in the economies of scale that can be achieved using such tools. 

Apollo Group, Inc. and its subsidiary the University of Phoenix provide ground and 

distance courses to over 280,000 students. Courses are aligned and sequenced in 

standardized modules allowing new graduating classes to begin every couple of weeks 

with online course materials available for most classes. The Open University is 

another mega-scale provider of distance education services that likewise must utilize 

similar strategies to keep pace with demand. In the future such institutions may begin 

to offer a la cart learning opportunities allowing students to take courses at any 

accredited institution and apply them to a customized degree. Some educational 

institutions may also begin to offer packaged services and courses to other schools in 

order to supplement their offerings or to companies as professional development, and 

this will increase the need for tools such as ObjectRhetoric to help manage 

development of the supporting materials.   

The challenges for such educational support can be seen in a smaller scale with 

the development of TTOPIC (Texas Tech Online-Print Integrated Curriculum), an 

online system providing a virtual learning environment to the Texas Tech English 

Department. 

What loomed as the new challenge, however, and actually a tougher one, is 
how to take such successful learning processes out of individual situations and 
move them into a large program, into a learning system, so that we weren’t 
providing just a thousand students a semester such an advantage, but five 
thousand, twenty-five thousand. Eventually everybody, and not just within a 
four-year frame but for a lifetime of learning and relearning. To do that we 
needed to escape the computer-based classroom and the limitations of an 
institutional computer infrastructure, but take with us everything we could do 
in that computer-based classroom. In other words, the students would have to 
perform the networked interactivities on their own, in their dorm rooms or 
apartments or at the library. We would still have class meetings, but not in a 
computer-based classroom. The real learning would be done in virtual spaces 
from whatever physical space the student acquired access. (Kemp, 1999) 
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 Course material for the composition classes served by TTOPIC, while not 

developed using ObjectRhetoric, would have been an ideal candidate for applying 

such a methodology. TTOPIC included the development of syllabi and other materials 

by faculty and graduate instructors in a collaborative effort of creating and refining 

content across classrooms that needed, from an administrative perspective, to be as 

alike as possible. This suggests another potential area of application for 

ObjectRhetoric which transcends technical communication, that of application to 

collaborative activity mediated by some form of structured or reusable deliverables. 

Another educational application well suited to ObjectRhetoric is the use of an 

electronic performance support system (EPSS) for empowering employees to improve 

job performance with minimal help from others. David Bill extends the idea of an 

EPSS to the organizational level, in which the organizational electronic performance 

support system (OPSS) captures the knowledge of employees and allows for 

collaborative learning. 

An electronic infrastructure that captures, stores, organizes and distributes 
individual and corporate knowledge assets throughout an organization and 
enhances communication to enable an individual and the organization, to 
transform existing behavior in order to achieve performance objectives in the 
fastest possible time. (Bill, 1997) 

Such tools often include knowledge bases, assessment systems, and reference artifacts, 

all of which lend themselves to development using ObjectRhetoric. 

Public policy. 
Those involved with policy studies seek to inform and persuade decision 

makers on topics of interest, quite often on matters of the disposition of resources or 

the management of governmental operation. Normally this involves extensive research 

into a particular problem, analysis of the causes and factors related to the problem, and 

then setting some kind of policy agenda to remedy the problem. Like managing 

educational materials or the relationships between complex mechanical devices such 

as those used in medical treatment, technical communicators in policy development 
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must produce and manage information. As such, their activities may also draw upon 

ObjectRhetoric. In all these cases it is possible to define an initial status and desired 

end state using analysis. All lend themselves to breaking the content or problem into 

smaller constitutient chunks and looking for similarities in the problem domain. Each 

also offers the opportunity to make incremental improvement on the problem at hand. 

In public policy especially, where most models of policy development include large-

scale iterative activity (for example see Figure 16), there is an expectation of adjusting 

the direction of activities to better align with desired outcomes. Finally, each involves 

delivering a product optimized for a particular implmentation.  
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Figure 16. Description of policy lifecycle. From Ehrler, 2007. 

Technical communicators, like practitioners of most professions, seek 

continual improvement in performing their assigned duties. Since technical 

communicators share linguistic, cultural, and personal characteristics with those of 
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other disciplines, it is not surprising the process of improvement falls into some well-

worn paths. In this respect ObjectRhetoric is not significantly different than a general 

heuristic such as W. Edwards Deming’s plan, do, check, act cycle. With little 

modification ObjectRhetoric may also be applied as a general process for developing 

processes or physical artifacts.   

How technical communicators can handle fractured information 
The issue associated with fractured information was how to deal with text 

existing in chunks and accessed through hypertext links that defy contextual cues 

often used to help with meaning. One specific method of handling fractured, 

hypertextual information was described in the developer manual example. When 

working with the developer manual it was suggested that using a conmod, similar in 

many respects to an information model, could help to identify what level of 

contextualization would be needed on a chunk by chunk basis. Content with high 

cohesion (the internal content is closely associated) and low coupling (the external 

connections are defined through an interface rather than specifically), very often 

operation and action level content, can be written without context or internally 

contextualized with a micro-context. However, not all kinds of chunks will be 

amenable to use in multiple contexts, these are normally very high level conceptual 

information directing activity level behaviors. 

An insight derived from the ObjectMind may also provide further avenues of 

research for handling fragmented information in the form of frames and scripts. These 

represent the invariant mental models engaged in feedback with the sensory input of 

feedforward. Using the existence of common frames can help to provide audience 

members cues to select the correct frame without the need for specific context. Genres 

are one method of invoking such frames. ObjectRhetoric also provides a bottom-up 

methodology of analyzing and categorizing fragmentary information in order to create 

larger structures that can help direct attention to relevant contexts. 
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Information management strategies for technical communication 
In chapter two the problem posed by lack of systematic information 

management strategies called attention to the methodology of inventing and managing 

these chunks of informational content. It was suggested that such a theory of 

information management for technical communication should provide strategies for 

recording, manipulating, prioritizing, and completing work related activities often 

taking place within a complex and shifting framework. ObjectRhetoric is itself a 

systematic information management strategy in that it works from the very beginning 

of a project to its successful completion. During the invention phase it suggests low 

level responses to the difficult job of defining requirements and identifying a plausible 

solution. During delivery it offers a method of managing work to produce an 

increasingly complete product. Use as a lifecycle management method presents 

another area of future research for ObjectRhetoric. 

ObjectRhetoric in upcoming iterations 
ObjectRhetroic describes a hyperrhetoric for technical communicators based 

on the use of object-oriented processes. Object-oriented technology has been an aid to 

software developers for the past twenty years, and now stands as an aid to thinking 

and delivering quality technical documentation and information products through its 

application to rhetorical practice. Where such a theoretical enterprise can take 

technical communicators relies heavily on the kinds of technological tools available 

for use. Hypertext and programming objects rely on software systems for their 

existence. Both hypertext and programming applications provide sufficient 

functionality to implement the needs of those disciplines. The software to implement 

ObjectRhetoric, however, is currently in its infancy. The availability of tools to handle 

complex technical communication tasks like document authoring and revision using 

object-oriented methods in general is poor. A new field of software to foster continued 

adaptation and improvement on the ObjectRhetoric model of interaction would be a 

fruitful endeavor. New tools should include functionality to: 

• Work with document fragments or chunks 
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• Work with fragments as reusable objects, preferably using transclusions 
• Tag objects with richer context information including easy methods of extending 

the tag set (XML is currently too difficult for casual users) 
• Tracking of work artifacts and associated documentation 
• Tracking of work tasks in context of other projects with tools to ease cross project 

object identification 
• Create and view stand-alone hypertext documents (these tools are currently too 

few and fairly expensive) 
• Allow for collaboration on the above kinds of activities 
 

The creation of a developer manual within TWiki shows the potential for such 

software. Technical communicators should actively seek to promote the use and 

refinement of these tools in the use of ObjectRhetoric keeping in mind Nelson’s “last 

specification, of course, one that emerged from all the others, was that it should not be 

complicated” (Nelson, 2003a, p. 137). 

The application of ObjectRhetoric may also be extended beyond technical 

communication and beyond the need for tools at all. The application for any kind of 

collaborative enterprise is the easiest to see. Since it is based on the concept of 

multiple iterations and ongoing improvement, at each iteration the opportunity exists 

for all parties involved to revisit the assumptions and constraints of the analysis phase. 

This provides for a continual re-negotating of goals, something which happens 

anyway (and should happen) but is usually not planned. After each iteration, some 

deliverable is produced that can help to spark tacit knowledge and bring it to 

consciousness as everyone can interrogate the artifact and see if it fits within the 

bounds of the development effort. For example, technical communicators have used 

tools as simple as sticky notes and a white board to show features of an interface in 

early iterations of a system. Though by no means an end deliverable for the project, 

such cues to activity can help to solidify and refine communal understanding of the 

project. The need for tools is predominantly to implement objects (content with 

methods) and transclusions. As defined by their prior use, they require a digital 

environment to function. However, ObjectRhetoric with adaptations to these two 

elements could provide a general heuristic applicable to much wider domains.  
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Pattern languages of the type described by Alexander (1977) offer the 

opportunity to define solutions to common problems both inside and outside of the 

computer. Within the computer, patterns can help to identify organizational structures, 

functionality, and user interaction practices. Outside the computer, patterns can help to 

refine the application of ObjectRhetoric as a general heuristic for technical 

communicators and other professionals alike. ObjectRhetoric also provides an ideal 

approach for developing pattern languages and would thus serve as its own example. 

Finally, ObjectRhetoric can progress the fastest and provide the most benefit to 

the profession by entering the Burkeian Parlor. No work can stand on its own; the lag 

between the invention of hypertext and the practical application of key hypertext 

functionality in generally available applications shows this if nothing else. While I 

have implemented several major initiatives and projects using ObjectRhetoric as well 

as applying it in training and daily work, moving ahead requires taking the theory and 

applying it in as many situations as possible in order to prove its value. Qualitative 

research in the application of ObjectRhetoric at the project level and at the micro level 

of authoring individual documents will also point out areas in need of improvement. 

This dissertation has attempted to define a foundation for solving the problems 

that face technical communicators now and in the immediate future. I hope it leads to 

a conversation within the discipline spurring competing theories, driving negotiations 

between variant viewpoints, and ultimately opening new horizons. Technical 

communication is a growing field ripe with possibility and waiting for its practitioners 

to increase their influence within the marketplace of ideas. ObjectRhetoric will 

contribute to the discussion that leads in this direction. 
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