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TEXT AND ACTION

The Operator’'s Manual in Context and in Court

JAMES PARADIS

This essay was written after I served as an expert witness in two court cases involving con-
struction tools for which adequate instructions had not been furnished. Both instances—one at
a building site in Maine and the other at an airplane hangar in Colorado—involved catastrophic
injury to workers who had little understanding of the danger of the technology that was being
used. That I had worked in construction some years before made the problems and complexities
of injury even more palpable. The tools, called studguns by the workers who used them, were
widely used to fasten wood frames and various other materials together, including wood to con-
crete, wood to metal, and so on. They were powerful, efficient tools that had evolved from hand-
guns, which they strongly resembled. Some models, however, were unsafe because the charges
that fired the fasteners came in many strengths and, incorrectly selected, could easily send a fas-
tener at bullet velocity through the materials it was meant to hold together. The user often had
to guess what charge strength was needed for a given application.

As the cases worked through the court systems in Maine and Colorado, I became fascinated
by the many questions that arose concerning how we convert language to human action and de-
cided to explore the ontological blending of human purpose with mechanical devices. Much
technical communication is *“‘operational” in nature, verbally modeling actions that must be per-
formable as the result of one’s interpretation of the words. This border realm between verbal
models and human actions, which has been studied at much greater length by Kaufer and Car-
ley and Bazerman and Russell, is surely one of the most fascinating realms of technical com-
munication. It was an area that had long fascinated me, because of the immense amount of tex-
tual operationalism by which our society transmits its expertise. We are awash in procedures,
from tax instructions to computerized processes, and the implications, as this essay attemplts to
demonstrate, are vast.

Some controversy arose in the publishing of this article over its use of the term “studgun”
(Sauer). Taking the slang definition of stud as a virile, sexually dominating male, to be the nor-
mative meaning, Sauer argued that the essay imagery of studs penetrating materials is sexual
and perpetuates a male-dominated reality fashioned in the construction workplace. Although I
have found the issues raised in this discussion interesting and worthwhile, T do not agree with
this reading. Not only is it too quick in discarding such standard definitions of stud~—commonly
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used in construction and structural design—as a nail or rivet, or the upright part of v,
ing, but it also ignores the fact that no authorial intention is stated or implied for such 4

“ fran,k
Feadip,

in the essay. At the time of the court cases, the term “studgun” was widely used iy, the ¢

struction workplace, probably because the device fires nails or studs, or because one of its mon-
common applications was in building framing for houses. The term was adopted in the disc :st
ery testimony leading up to the court case, as well as in the courtroom itself. V-

James p aradig
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Modern professional knowledge, it has been widely
noted, is formally embodied and disseminated in lit-
erary networks (Price; Garvey et al.). Studies by
Gilbert and Mulkay, Latour, and Bazerman have
shown that the socio-rhetorical strategies of publica-
tion help to formalize a specialized field, not only by
defining its territory and identifying the members of
the network, but also by furnishing the means for
constructing and maintaining consensus—or, at
least, the impression thereof. The rhetorical practices
of disciplines have broader social consequences, as
well, since expert knowledge is routinely exported to
society in innumerable manifestations of modern in-
strumental control—the codes, procedures, and in-
dustrial products that shape, amplify, and direct our
daily behavior. Nearly all of these products are trans-
ferred from institutional settings of expertise by
means of written operational discourse, which helps
frame them in terms of relevant actions carried out in
social contexts. These texts, which form the basis of
most informal and formal training and certification
processes, are exegetical, serving to interpret for the
lay public the meanings, applications, and proce-
dures by which expert products, whether VCRs, tax
codes, or angina medicines, are integrated into the
behavioral flow of society itself. The rhetorical

process by which this immense body of expert
knowledge is transformed into the basis of subse.
quent human action is a question of considerable
importance.!

The semantic complexity of everyday life, Alvin
Weinberg has argued, is a social problem of Malthu-
sian character. Any individual’s “semantic apparatus”
is increasingly taxed as he or she attempts to keep
abreast of what Weinberg has called the “proliferation
of the semantic environment” that attends unrelenting
population and technological growth (2-3, 26). That
is, we are physiologically fixed, despite numerous
technological aids and props, in an environment of
rapid population growth and technological innovation
that vastly increase the amounts and complexities of
available information.2 Innovation, with its ever
evolving intellectual sophistication, is increasingly
accomplished within the specialized research net
works referred to earlier, as well as in the C)fpef‘ do-
mains of professional schools and in the design CI-U;
ters of engineering houses. The te.chnologluC
complexity that governs everyday life 15 thus f)\j;
ported in environments sequestered within (hCl;' (hen
networks of expertise, out of which products i}rrh ¢ lay
“released,” so to speak, to the public at largé- Al or
person is largely isolated from the professiof

Py

chnologies, whose procedurally sensitive
are crucial to transacting the business of
fe—forexample, filing complex tax forms,
mputer protocols, using new tools with
~nded capabilities. Procedurally sensitive proc-
¢ ofien require that the operator adhere to specific
essf[focols or operational sequences, which can be
C;(;mer-intuitive. Milligns of operations manuals,
otocol books, instructions §heets, guide books, and
codes cycle throughout society to steer individuals
and their experts thr oqgh thg complexity of our in-
reasingly artificial social environments (Simon 4-5).
This vast body of task-oriented literature thus helps to
jiust machinery to human norms, or, human norms

d . .
lojmachinery, depending upon one’s philosophy of

echnics.?

The rhetorical export of expertise and its products
has some major implications that I would like to ex-
amine in the light of two recent liability cases con-
«ming injury by specialized construction tools. In
hoth cases, a major issue was made of the role of op-
erator’s manuals in enabling a user to develop an ad-
equate working knowledge of an unfamiliar power
wol. The tool, adirect-acting studgun used to fire nails
and other fasteners into various construction materi-
als, was the product of a relatively old firearms tech-
nology that had recently been adapted to a new social
evironment—the construction workplace. Opera-
lor's manuals outlining the principles of use accom-
panied the studguns, and the question arose of just
whatrole such manuals should play in the user’s men-
lconstruction of the tool and how effectively the op-
eralor’s manuals in question elaborated the procedu-
rlly sensitive processes of safely applying the
sudguns to various tasks. The formalities of court-
foom discovery forced a comparison of the images
adnorms of the public mind with those of the expert.
Ineffect, the inquiry sought to determine, in the con-
toftort law and legal liability, the rhetorical role of
‘erator’s manuals in the social construction of a
leChnology. This question ultimately touched on the
Mle of written discourse in constructing a world of
"fcﬂsonablc" actions that could resolve the polarities
herent in almost any technology between mechani-
“function and social purpose.
ical(l);'Jerzuor's manuals, I will argue in this study, typ-

Y employ four textual elements that attempt to

gins of 1€
hehaviors
vcrydﬂy l
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bind, by means of representative human actions, the
wor_lds of external objects with those of human be-
havior. First, they construct a written analogue of the
tool or process itself. This analogue reduces the tool
or process to a series of verbal and visual terms that
f'ire, in effect, idealizations substituting for the thing
itself. Second, the manual introduces a fictional op-
erator who represents an average or suitably qualified
individual. This everyman is the agent, the initiating
and guiding force, capable of making a range of com-
monsense decisions about how to apply the tool. The
third textual element of operator’s manuals is envi-
ronment, the material context of conditions and situ-
ations requisite for effective and safe use of the in-
strument. A fourth textual element of the manual is
the action itself. This procedural element can be a
loose narrative of representative steps the operator
takes to apply the tool. Or, it can be a narrative se-
quence of precisely defined actions that furnish a be-
havioral template on which the operator must model
his or her actions. Together, these elements help to
construct a teleological view of reality, by which [
mean a reality subordinated to human purpose. The
operator’'s manual is a conceptual framework that in-
fuses human purpose into mechanical devices or
their equivalents, thus aligning the neutral products
of technology with the value-laden ends of society.
Not all operator’s manuals are effective in construct-
ing this mechanical world dominated by human
purpose; yet, even in poorly executed operator’s
manuals, these textual elements of object, agent, con-
ditions, and action are all implied. If they are either
poorly treated or absent, the operator must invent his
or her own version of them in order to pursue a
course of action.

As a technology becomes more complex, the
rhetorical effort required to sort and reduce its ex-
pertise to some course of activity comprehensible to
the operator-everyman becomes greater. As the dit-
ferential between expertise and common sense be-
comes greater, or as the audience itself becomes
more diverse, the demands made upon the operator’s
manual increase. We have enough information in our
daily environment to operate simple tools like ham-
mers or (o carry out basic procedures like mailing let-
ters. But with processes associated with more com-
plex technologies and social institutions—whether

e
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computers or the filing of taxes—we require addi-
tional support. Expert advisors who can personally
direct us are extremely effective but costly means,
because the ratio of human time expenditure to pro-
ductive activity is so unfavorable. Group training and
certification improve this ratio but require substantial
institutional support, as well as dislocations and time
commitments of the learning operators. Texts im-
prove the ratio still further, because they can circulate
the same expertise to the masses. But the inherent
linearity and rigidity of written discourse, coupled
with the necessary reduction of complex situations to
sequential units of simple action, increase the possi-
bility of omission, ambiguity, and misunderstanding.
We now need specialists, technical writers and edi-
tors, who can anticipate these problems and who can
apply rhetorical strategies to achieving operational
coherence and simplicity.

In what follows, I begin with a manufactured
product—a studgun—and examine the rhetorical
frame two operator’s manuals attempt to build
around it. I explore how instructions for a publicly
marketed tool serve to mediate between the expert
world of technologists and manufacturers and the lay
operator world where the tools are employed. I con-
clude with a consideration of the same manuals in
light of recent legal liability proceedings in order to
illustrate how these texts are socially burdened by
tort law and the concept of liability, the larger object
of which I argue is to impose purpose on the basically
neutral world of technology. In this light, the opera-
tor’s manual can be seen to play a profound role in
the effort—sometimes specious—to adapt technol-
ogy to human ends.

THE STUDGUN AS MECHANISM

The studgun is a versatile tool that dramatically im-
proves the effectiveness with which construction
workers can drive nails and other fasteners into a
multitude of construction materials. The distinctive
aspect of the studgun design is its blend of hammer
function and firearm technology.* The resulting de-
vice, euphemistically known as a “powder-actuated
fastening tool,” exploits the mechanisms and dynam-
ics of a gun, with a chamber that receives a projectile

T
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Figure 25.1. Diagram of a studgun: 1. direct-acting,
2. piston-driven

and powder charge, which in turn is discharged with
a trigger (see Figure 25.1). Studguns fire a variety of
fasteners, including pins (nails) and studs (threaded
bolts), into materials as different as wood, hard con-
crete, and structural steel. The tools range in cost
from less than a hundred to several hundred dollars
and are marketed by several companies that have de-
veloped a variety of studgun models with different
capacities, as well as a range of accompanying fas-
teners, powder charges, and accessories.

There are two types of powder-actuated studgf’
the more powerful being the direct-acting of h'l.%hj
velocity tool, which can drive fasteners into (11
structural steel or hard concrete. In the high-vclocll)’

ns,

wder charge directs expandin g gases against
r,projcclile- Fasteners in these direct-acting
,{aslene are capable of attaining speeds of high-
swdg"'sriﬂcs- In contrast, the piston-driven studgun,
owere locity tool, drives the fastener with a piston
,low-;:mbs much of the energy of the powder
l Z piston-driven tools are therefore less likely to
( e fastenefs through construction materials into
o fight and are generally safer than direct-acting
frﬂis' However, piston-driven studguns do not have
o0 petrating capabilities of the direct-acting tools
d are not as effective for applications in thick steel
very hard concrch. '
poth the great virtue and risks of the technology
ahere in the range of driving forces studguns can im-
o their nail-like and bolt-like fasteners. The
arations in fastener design and intensity of powder
charge make it possible to apply the technology to
qch soft materials as construction-grade framing
yood and to such dense materials as 3" structural
sieel (see Figure 25.2). Fastener thrust ranges across
smany as twelve strengths of powder charge. Fas-
eners vary in materials, length, shaft diameter, tip
design, and shaft design, each variation having a dif-

Wood to
Steel

Wood to
Concrete

F

NN

FIEUre .
25.2. Some generic studgun applications

)

fcfrent effect on the net penetrating capability of the
dfschargcd fastener. In addition, there are ramrod de-
vices for positioning fasteners at various depths in
the gun barrel to achieve still different intensities of
thrust, and doughnut-like metal disks are available
for collaring fasteners, so that they are not driven too
far into soft materials.

This great variety of choice, however, brings an
epormously complex firearm technology into the so-
cial environment of the construction workplace. The
numerous options complicate the decision-making
process required of the user, for there are thousands
of conceivable combinations of studs, powder
charges, and base materials. Compared to conven-
tional firearms, which are used in restricted corridors,
studgun technology, used in socially active construc-
tion areas, is orders of magnitude greater in com-
plexity.’ The tremendous force that enables the con-
struction worker to fire nails into concrete or steel is
also potentially lethal when used incorrectly or in un-
known materials or circumstances. Thus, the adapted
firearms technology of the studgun, effectively dis-
placing the common hammer for many applications,
has also introduced a difficult to regulate technology
into largely unregulated social environments,

This combined studgun effectiveness and danger
is nowhere more dramatically illustrated than in the
two accidents that formed the subject of this analysis.
Both concerned direct-action studguns, in which im-
proper operation on construction sites led to the par-
tial paralysis of one worker and the death of another.
Both operators thought they were using the tool cor-
rectly, but neither was experienced in the use of stud-
guns. Moreover, the studguns they were using had no
safety warnings attached to them, and their respec-
tive operator’s manuals failed to warn of the specific
mechanisms that led to the accidents. Subsequent
legal proceedings questioned the adequacy of the
rhetorical framework established around the studgun.
Questions were raised about the kinds and levels of
discourse one would reasonably expect to accom-
pany potentially lethal devices such as the studgun.

In the first case, Roger Gagne v. Power Anchor
Corporation et al., a Maine construction worker was
trying to frame a window opening in a concrete base-
ment foundation. Other workers had drilled and
sledge-hammered a 3' x 4" opening, around which
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Gagne and his coworker were now using a studgun to
attach a preassembled wooden window frame. A fas-
tener fired from a direct-action studgun passed
through the wood, rebounded off some object em-
bedded in the concrete, fish-hooked back out, and
struck Gagne, lodging in the back of his neck and
causing him injury. Although Gagne possessed an
operator’s card for the studgun in use, his companion
who fired the studgun did not. As the result of the in-
jury, Gagne was unable to return to work.

In the second case, DuCharme v. Star Expansion
Corporation, an employee of an aircraft company in
Colorado, who was helping to construct some shelv-
ing on a plant wall, was killed by a stud in free flight
after it had passed through three layers of materials.
The employee, who had gone around a partition wall
to clear the area behind, was struck with a 174" stud
that had passed through a !4,” piece of corrugated
steel, a V4" steel beam, and the plywood partition
wall. The fastener passed through these various lay-
ers with such force that it went directly through the
body of the victim and was never recovered. In this
instance, the stud was being fired with the lowest
powder charge available as a test firing, in order to
determine the suitability of the application. Neither
the operator nor the victim had an operator’s license.

These two accidents were full of ambiguity. In
each accident, the operator applied the technology in
questionable ways. The operator in Case 1 fired the
direct-action studgun closer than three inches from
the edge of the iwo-by-four inch wood frame into the
concrete substrate. The operator’s manual had cau-
tioned against firing “closer than 3 in. from the edge
in concrete.” In Case 2, the operator fired a low-
powder charge into very thin steel, a practice that, al-
though not rejected in the manual as unsafe, was
questionable, given the potential force of a high-
velocity direct-action studgun. Moreover, neither op-
erator had been licensed to operate his respective
studgun. On the other hand, there were no danger
warnings on the two studguns in question. No effort
had been made by manufacturers to incorporate a
semiotics of hazard on the tools, their accessories, or
indeed in the manuals. Explicit warnings are one of
the most widely followed conventions used in indus-
try to establish an operating context of extreme dan-
ger. Neither operations manual mentioned that incor-

rect or casual use could lead to serioyg bodily . .
or death. Nor had either manual instmcmd ’ mjufy
any systematic way on the methods of Selec[is n
proper combination of stud and powder charg ng th
application. Thus, the possible argumens . on
the cause of the accidents were diverse,

In the narratives of accidents, Causality i o
a central issue. As the philosopher Norwoog Haways
once observed, the attempt to determine the c 150
an accident is a request for an explanatjop T
event, and a surprising variety of plausib]e Narragjy e
will be established in terms of each explainep’s Poies
of view.® An accident involving a studgyp mig;:
readily be explained in terms of the operator, the ep.
vironmental conditions, the tool itself, or jtg proce.
dural guidelines. Were the accidents caused by oper-
ator error or by faulty tool design? Was the ey, a
matter of the operator’s negligence or of the mgap,.
facturer’s negligence? Powerful social forces were at
work on behalf of each theory. Defenders of the to]
would be expected to base their arguments on the ip-
dustrial integrity of its production and the adequacy
of the expertise embedded in the tool’s design. Their
opponents would be expected to base their arguments
on the tool’s flawed design, the failure of the manu-
facturer to warn of operating hazards, and on the un-
reasonable expectations placed on the operator-
everyman in the proper operation of the tool. Such
opposing views, established by legal proceedings,
would pit the mechanical domain of design expertise
against the social domain of human purpose. The ter-
ritory between these poles becomes the field of argu-
ment upon which the various theories of error play.

Ceming
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THE RHETORIC OF ACTION:
CONSTRUCTING A WORKING IMAGE OF
THE DIRECT-ACTING STUDGUN

In the process of exporting a technology 10 society,
expertise has many possible options, since users can,
construct working images of a technology in _man)'
ways. The casual user can be relaxed aboul simple
consumer technologies in which there is little per
sonal or financial stake other than a few lost hours f)f
dollars. Despite obvious hazards, lawn mower -
miliar objects to the suburbanite or the avid television

{

! “Jlb

require little assistancg to learn how to op-
. 'er strategies can be built upon the stock of
ﬁ““-,us-mages that, as Boulding has argued, is
:gnef’cb' society (54-55). Everyone “operates” a
.arﬂ‘;ﬁvyer or flashlight without having to be in-
mwd [n a thriving consumer society, this kind of
e e' operational know-how based on socially
inll"e‘:jvi magery must be widely available. Many lawn
;hg‘fver purchasers can by mere inspection decode the
ion of the technqlogy necessary to operate the
ssument satisfactorily. Hence, the sport of dispeps-
_yith the manual: “When all else fails,” the saying
s, “consult the manual.” The highly accessible
gchnologies common in a consumer society are thus
sed on a social substrate of shared generic imagery,
1 kind of Platonic world of idealized forms and
ocesses that 1s presumably the product of elemen-
ry and secondary school education, supplemented
by television culture. Commercial designs are built
ip on these familiar images as part of the so-called
idiot-proofing process well known in the engineering
«tors of product design, where the ideal is an intu-
iive design that needs no manual.

Access to more complex technologies, many of
which have great institutional impact, usually re-
quires a formal framework of explanation. The pub-
lic stock of imagery no longer suffices to guide the
operator successfully or safely through the necessary
operating procedures. These technologies cannot be
eiploited without a carefully constructed framework
ofexplanation that illustrates the contexts and condi-
lons of effective action. Many technologies of
ealth, explosives, and computers with complex pro-
xols would be unfathomable without the systematic
kaming made possible by manuals. Frequently, as in
health or computer technologies, operators require
frmal education, training, or on-site apprentice-
ips. One is licensed to apply the technology, au-
lorized to convert the knowledge of expertise to op-
ttions in the public sector.

Writien discourse plays a necessary role in the ex-
Sl?l:alions ol‘cxpf:rtisc, whether of s.implc casual Lon
Slilufir lcc“"01081e§ or of complex instruments of n-
o “:)"‘fl proportions. Texts C‘_]" breal.\' do»\vn and
ﬂndob? Q‘O?lplcx p.hcr.momenologlcul reality of cvepts
g \JCle As a‘s.lgmfymg system, language precip-

trsions of experience from the complex con-

-l

tents (_)f “reality” These reductions are necessary
dl§tonlons. They help to establish perspective in sim-
plified points of view that clarify the structure and
purpose of artifacts, yet also hide their deeper com-
plexities. Language, as Berger and Luckman have
noted, “objectivates [our] shared experiences and
makes them available to all within the linguistic com-
munity” (68); written discourse renders that experi-
ence into a true object, independent of time and space
(Boulding, 55; Joos, 41-42). Moreover, texts have
permanence. Written discourse reduces and fixes
human experience so that it may be reprocessed—
read, studied, and manipulated as object. “By creat-
ing a text ‘out there’, a material object detached from
man (who created and interprets it)” Goody ob-
serves, “the written word can become the subject of a
new kind of critical attention” (129). Operator’s man-
uals thus recreate the artifact or tool itself in a context
of critical analysis, giving us control—or, at least the
impression of control—over the imagery for the ob-
ject or process. In text, we can resolve the technolog-
ical object into its parts in such a way that it remains
dissected, as an organism remains dissected in an
anatomy manual. We bring into the textual field and
associate as equivalent elements the implement, the
operator, the environment, and the operation. This re-
ductionism, in ignoring the vast phenomenological
differences in these elements, enables the user to see
them as a system and to manipulate them logically.
One learns how to operate on the artifact by operat-
ing on the text.’

If we examine the public rhetoric of studgun tech-
nology, we find a number of documents treating the
various objects and processes associated with the end
action of firing a stud into construction material.
These documents fall roughly into two basic groups.
The technology has a commercial status and is mar-
keted in a variety of catalogs, price lists, and adver-
tisements. It also has a functional status as outlined in
the operator’s manuals, treating the assembly, opera-
tion, and maintenance of the tools. Studguns, in ad-
dition, are typically labeled with a variety of safety
warnings and symbols, which reinforce the condi-
tions of operation outlined in the operator’s manual,
These documents, which define the tool opera-
tionally, commercially, and socially, can be at odds
when the commercial object of maximum sales vol-
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ume is allowed to conflict with the social object of
effective and safe operation. Sales literature and op-
erator’s manuals can exaggerate function and down-
play hazard.

Operating procedures for the direct-acting studgun
in the Star operator’s manual illustrate several rhetor-
ical conventions of operational discourse. We find, for
example, a procedural outline for selecting a power
load for the studgun titled “To Determine Correct
Power Load.” As already noted, not every operator
will use this textual formulation to learn how to select
apower load, since it is possible to figure out the pro-
cedure through training, observation, or, for that mat-
ter, guessing. Still, this textual version governs all
studgun usages, as official rules always govern prac-
tice. An operator’s manual is company-formulated—
an operationally explicit version of how the stewards
of the expertise recommend that the public apply the
technology. In reducing the power selection process
to a protocol, the manual, we assume, invests us with
expert behavior. Hence, willy-nilly, it has the status of
authority, a status of contract. Each specified iteration
must be treated by the lay user as an expert formula-
tion of how one should apply the technology.

Three rhetorical conventions found in operational
discourse rather stringently shape the user’s action:
taxonomies or terminological standards, conditional
generalizations, and segmented action sequences. We
find all three of these conventions in the prose sam-
ple taken from the operations manual of the Star
Power Tool Model 100:

To Determine Correct Power Load.

1. The fastener and the power load that should be
used for a given installation depends on the
thickness of the object being fastened and the
nature of the material into which the fastening
is to be made.

2. The harder the material the stronger the power
load, and the shorter the fastener,

3. Caution: In making an initial test fastening al-
ways start with the Green color load, Power
level 3. If fastener does not penetrate to re-
quired depth, then try the next strength power
load until desired penetration is obtained.

4. High Velocity special .22 caliber power loads
are available for driving fasteners as follows:

22 CALIBER STANDARD (W/\DDED~BRASS A
#6022-036 Green Power Load—Power Lﬂvclm
#6022-056 Yellow Power Load—Power LCVc]3
#6022-076 Red Power Load—Power Leyg) s *
#6022-096 Purple Power Load—Power [ ¢, 6
22 CALIBER LONG (WADDED—NICKEL CASE)
#6022-156 Gray Power Load—Power Level
#6022-176 Brown Power Load—Power Level g
5. To vary the amount of penetration: (a) Fastep.
ers can be positioned in the barrel by usin
the ramrod provided with the tool kit. (b) By
using .22 caliber crimped loads Power leyel |
or 2.

These conventions reflect a rhetorical preoccupatiop
with accuracy and clarity. Terminological standardg
establish a morphology of the tool or process (hy
helps us relate form to function. Such a referentiy|
language that thousands of individuals can hold iy
common enables us to share common iterative be.
havioral priorities of operational discourse. This at.
tempt to create a unity of action among diverse users
is based on terminological standards that reduce the
possibilities of ambiguity. Taxonomies, typically es-
tablished within the professional design community,
impose conventions that identify components and
functions of the implement in question.

For the studgun, these naming conventions extend
to parts, accessories, and the various fasteners and
powder charges. In the preceding sample, for exam-
ple, we find a taxonomical table that identifies several
kinds of .22 caliber power loads, or shells, organized
in increasing order of strength. This schemata ranks
the levels of function in powder loads. But such spe-
cialized terminology can also be misleading, since ils
meaning often depends on the user’s prior conceptual
depth or experience. These conventions usually de-
velop first within a larger framework of expertise that
uses them to summarize its own experience. The
color distinctions of the green, yellow, red, purple,
gray, and brown powder loads can have only limited
meaning to the general user. The scheme ranks in 2
rudimentary sense the increasing powers of charges.
But no specific kinds of application are specified !Of
these distinctions. We are not shown a specific In°
stance of how an operator might use the chart 0 5¢
lect a powder charge for a given kind of applicalion~
No description predicts what will happen if we us¢

HATRTDRCTT0w |4y

or charge with @ 1" stud in 3/4’f structural
0 po od, for the outsider, the occasional user,
ot In craréh)’ may give a false impression of pre-
gih?! 1‘; slection process that, as noted in Rule 3,
gon’! ed by trial and error.
edural discourse always faces this formidable
of constraining the operator’s action within
pf"blem-cal jimits. Like the Sorcerer’s Apprentice, the
atpys! may initiate actions according to some
Operano rocedure that subsequently gets out of hand,
¢ SOme terminological detail has been forgot-
v some conditional detail has been neglected.
.Orroblem of control, as Wiener observed in his
ﬂusili God and Golem, Inc., is inherent in all human
dﬂ.sgce whose effects are difficult to anticipate in to-
iy @3)' The operator’s manual attempts to estab-
{ih barriers 1O undesirable fo.rr.ns of behavior by re-
icting the terms apd 'condmons qf use, but this
process requires both insight and considerable rhetor-
ialskill.
conditional generalizations, for example, attempt
o limit an operator’s activity on the tool by estab-
lishing circumstantial limits within which the tool is
diectively and safely operated. In Rule 2 of the
pose sample, harder materials are said to require
sronger power loads and shorter fasteners. This rule
of thumb, which establishes a relationship between
materials, power charges, and fasteners, seeks to
channel behavior in certain directions. The asser-
tions of Rule 2, however, are based on assumptions
(hat exist outside the text. That is, the full informa-
lon upon which the generalization has been made
i not available in the text. For example, the out-
fder can only speculate on the meaning of an
qualified distinction such as hardness, when no
listener dimension and no specific base material
mentioned. The generalization of Rule 2, in fact,
Snearly devoid of content for an outsider, once
“erecall that the possible combinations of materi-

5, fasteners, and powder charges range in the
tbousandss;

en

Permutations of Studgun Applications

=Shell Charges (6 levels)

X Fastener Designs (type, length, diameter)

X_’?“St’ Materials (type, thickness, hardness, con-
diion, combinations)

X Accessories (disks, barrel types, ramrod posi-
tions)

Such  mechanical complexity, which vastly
exceeds that of any firearm, cannot be reduced to
commonsensical proportions in textual generaliza-
tions of the kind given in the paragraph cited earlier,
In the heading of the manual section—“To Deter-
mine Correct Power Load"—*correct” is a mislead-
ing ideal. For the designated procedure leads to
no predictable result, given the myriad possible
combinations.

This discrepancy between mechanical complexity
and discursive reduction is a problem common to all
operational discourse. The reductive text’s utility is
achieved through a simplification that does not admit
the complexity of the phenomenological reality. This
differential becomes serious when it burdens the user
with guesswork that can result in serious error. In the
instance I am discussing the authors fail to make ex-
plicit the variety of assumptions insider operators—
whether designers or experienced users—routinely
apply when selecting fasteners and charges. The lan-
guage of reduction in the instance of the direct-action
studgun does not encompass the detail that the expert
operator must master in order to determine an appro-
priate power load.

Further efforts in operator's manuals to reduce
ambiguity and constrain behavior are typically made
by specifying action. In this distinctive rhetorical
convention of operational discourse, the user is given
behavioral templates on which to model his or her ac-
tions. These templates usually have a narrative, dra-
matic quality that unfolds a series of actions in steps
through time. The operator’s manual becomes a kind
of script for the human-machine interface, in which
human physiology is unified with machine action to
achieve a utilitarian objective—for example, fasten-
ing studs to a sheet of steel. Rule 3 of the cited in-
structional sample directs the operator to begin with
the weakest possible charge and to work upward in
charge strength until the “desired” penetration is
achieved. Such action statements attempt to resolve
the technology into a series of discrete operations
that direct the human-machine interaction so as to de-
liver the technology to the user’s purpose. Once again
in the sample we are examining, the selection process
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is underspecified. The shortage of action statements
forces the operator to formulate his or her own ac-
tions on the extratextual basis of individual judg-
ment. The operator must invent a procedure in the
process of applying the tool.

THE LEGAL FRAMEWORK AND
CONFLICTING INTERESTS

That every operator’s manual has a legal significance
should come as no surprise. Written discourse is in-
herently accountable. Evidence that a given technol-
ogy is a reasonable solution to a problem is a matter
of demonstration, in which texts—quite frequently
the operator’s manuals—will inevitably play a pow-
erful testimonial and illustrative role. The document
is a testament that the technology can be explained,
which is to say made understandable and controllable
for the lay user. Language plays a crucial role in this
rendering of technology into human terms (Miller).
Indeed, rendering public technologies into written
procedures is a decisive step in the socialization of a
technology. The operator’s manual not only assumes
a contractual importance in its capacity as written
claim, but it also becomes evidence that the expert,
who usually has an exclusive hold on the expertise,
has sufficiently reasoned out and articulated how it is
to be made fit for public use. Hence, manufacturers
who neglect to frame their technology in text are
open to the charge of negligence.

The legal process has an ancient preoccupation
with texts. As Goody has argued, the alliance be-
tween the law and the written artifact, which has been
nearly universal among cultures, serves to reaffirm
the uniformity and stability of the law (153-54, 170).
Texts are viewed as more stable than oral discourse;
they can be collated and preserved from arbitrary re-
wording. In modern practice, there is a steady effort
to convert experience to text. Depositions are taken,
documents are amassed, transcripts of testimony are
made, and all these are sorted and arranged in case-
books, drawing important elements out from a back-
ground reality. This reconstructed reality can now be
processed and opened to collaborative exegesis. Nar-
ratives are fashioned from these materials as a way of
probing causality. This process of objectification is

important in analyzing potentially COnflje
counts of experience, for the materja] reCorung .
one individual to collate his or her owp VerSid a l°Ws
ality with that of others. On
In sorting through the merits of the two
cases mentioned earlier, the legal proceg C();ludgu,]
on the respective operator’s manuals, One Vergeg
main strategies for reconstructing the gc; den:) the
to assess the way in which the tool, jtg Operay S w
conditions of operation, and the recommendegr' the
cedures were elaborated in the operator’s Man
Each manual, issuing from an authoritagjy, u
whether manufacturer or distributor, wag tre
reference tool with procedural authority over
studgun. Legal analysis naturally focuseq o, théhe
procedural elaborations as a way of assessing (e ise
tentions of the manufacturer and the nature ang mn
its of the knowledge made available to the yge;
In both the Power Anchor and Star studgun cage
an important part of the legal inquiry concentrate 0,;
aligning the material facts of each acciden; With 4
“theory” of tool use, as provided in the Operator's
manual. The events of each accident were compared
with the written procedures concerning the releyap
action and conditions, in order to determine the de.
gree to which the text anticipated the event. For e.
ample, in the Power Anchor accident, where a styg
appeared to have fish-hooked off of spalled concrete
behind the 2" x 4” frame, all elements of the opera-
tor’s manual dealing with use of the studgun in such
a situation and for such purposes were scrutinized,
including the warnings related to such uses. In the
Star studgun accident, where a stud had passed
through three layers of construction materials, parts
of the manual governing studgun charge selection
and use on walls and in steel materials were exam-
ined for the degree to which they anticipated that
kind of event. Hence, a sustained line of inquir){
sought to reconstruct the circumstances and events of
the accidents by reference to relationships worked
out in the manual—the tool, action, conditions, and
operator. The operator’s manual was thus imerPfc‘ed
within a theory of verisimilitude, in which it was ¢x°
pected to caution against, and thus anticipate, the &
tual events.
In the legal domain, a variety of specialize
cepts composing tort law have institutionalize

als,

ated as,

d con-
d the

Y
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.o that the relations between operational
e.‘Pccmudo hyman actions should be governed by
M[S‘af}'w Je. Of special significance to operator’s
‘ isimil! he notion that the manual is a warranty—
qans? SromiSe that the fact is as represented and a

" hat the information in an instructional pub-
' ¥ od for a specific purpose is suitable for that
jcation U(SWalter and Marsteller 165). In the legal
purpose operational discourse takes on the social and
contC{‘;'l fonsequences of liability, outlined as fol-
;‘;i(:r:n Section 311 of the Restatement (second) of
Torts:

1) One who negligently gives false information to

another i subject to liability for physical harm
caused by action taken by the other in reasonable
eliance upon such information, when such harm
esults () tO the other, or (b) to such third persons
s the actor should expect to be put in peril by the
wction taken. (2) Such negligence may consist of
filure to exercise reasonable care (a) in ascertain-
ing the accuracy of the information, or (b) in the
manner in which it is communicated.

This formulation of Section 311 legalizes our social
expectations that the reality constructed in the dis-
course of operations is both reasonable and expert
(Walter and Marsteller). Operational discourse, tort
law insists, should attempt to resolve mechanical
complexity into commonsense terms that channel
human action into benign and useful effects. An in-
jury becomes a material—and operational—emblem
ofan incongruency between text and action.

Claims made on behalf of the plaintiffs in both the
Power Anchor and Star cases were substantially
based on theories of verisimilitude determined by
extual analysis. The charge in each case developed a
wmmonsense argument that the technology of the
diect-action studgun was *“‘unreasonably™ danger-
05, entailing risks that were unannounced to poten-
lalusers. For example, the claim against Power An-
thor, Inc. was as follows:

Ouraction on behalf of Mr. Gagne and his wife is
based on our contentions that the stud gun 1s un-
ftasonably dangerous and that its warnings are in-
Wequate for a number of reasons. Notably, we be-

N ’275

lieve that there was a failure to adequately warn
users of the hazards associated with the use of the
tool.

. In particular, the content, format, and presenta-
tion of warnings set forth in the owner's manual
are such that they do not call attention to the gen-
eral hazards associated with the use of the gun in
proximity to the edge of concrete surfaces. Fur-
ther, the warnings attached to the gun itself and
co-ntained on the gun’s tool box do not begin to
bring home to potential users the gravity of the
risks engendered by the gun’s use,

In this claim, reason is normative, a state of condi-
tions that is assumed to govern the individual’s en-
counter with the mechanical complexity of material
culture. Reason, taken as a self-evident human fac-
ulty, is the norm to which technical complexity must
subordinate itself. Risk becomes a term used to iden-
tify the existence of contingencies that are not subject
to operational control or foreseen by commonsense
inspection. Safety, a matter of the human body, is the
condition in which the technological and human—
that is, the mechanical and the social—regimes inter-
act without harm to the operator. Reason and safety
are thus bound together in the notion of verisimili-
tude, the notion that things are as they seem in the
manual.

In both cases the plaintiffs based their claims
largely on an analysis of the studgun as it was repre-
sented in the operator’s manual. The manual must, as
a rational system, be accessible to common sense. Its
world therefore must to some degree be complete or
self-sufficient, understandable on its own terms.
However, if the tool is presented algorithmically as a
matter of operating protocol, common sense may get
in the way. For the point of constructing protocal is
to dispense with the complex but often inessential
principles behind the procedure. If we had to com-
prehend fully the rationale of every technology we
availed ourselves of, even electric power would be
removed from common social use. On the other
hand, as procedures become elaborated in detailed
protocols, they increasingly leave the realm of com-
monsense behind. They demand strict compliance
and assume a highly problematic responsibility to be
accurate and exhaustive. This is a paradox of all
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procedural discourse as it is exported to lay social
settings.

In the legal context, our rhetorical analysis of the
studgun manuals assumes a new significance. For ex-
ample, the failure of the Star operator’s manual to
reason out a stud selection procedure is a problem for
the user, who has no way of knowing what the impli-
cations of his or her uses are. The erratic coverage of
the power load selection process, characteristic of the
manual as a whole, fails to meet the expectation that
the rhetorical system is reasonably self-explanatory.
Many of the statements have meaning only when
supplemented with “insider” knowledge not con-
tained in the text. Consider Item 5, for example:

To vary the amount of penetration: (a) Fasteners
can be positioned in the barrel by using the ram-
rod provided with the tool kit. (b) By using .22
caliber crimped loads Power Levels 1 or 2.

Nowhere in the manual is it explained how the ram-
rod works, what “crimped” loads are, or where
Power Levels 1 and 2 fit into the scheme of ammuni-
tion used to propel the studs. It is not at all clear in
what way these factors “vary the amount of penetra-
tion.” The loose terminology and incoherent syntax,
here as throughout the manual, underscore the incon-
sistency of the taxonomical, conditional, and action
statements, which introduce ambiguity rather than
reduce it. The result is that the operator is burdened
with guesswork as he or she tries to determine a
course of action.

The lack of safety warnings was a central issue in
both the Star and Power Anchor studgun cases. Nei-
ther the Star manual nor the Power Anchor manual
warned of the serious hazards attending the use of
high-velocity studguns. This omission of prominent,
explicit warnings made it easy to assume that the
direct-action studgun is just another construction
tool, blurring the fact that a gun-like implement, nor-
mally regulated with the strictest care, was being in-
troduced into a social environment. Neither manual
used the words hazard, dangerous, warning, death,
caution, or injury. Nor did they invoke any of the con-
ventions of hazard warnings, used in most competi-
tors’ manuals, such as red or amber colors, redundant
warnings, highlighting, typography, placement, or il-
lustration—all of which are well established tech-

niques of safety warning (Clcmem)_
effect of this bland treatment of hy,
malize the technology in such a wq,
fundamentally benign character, Wheregg Sert g
manuals of many other direct-actior, stud Cratopg
explicit death warnings to reinforce the im ung Usgq
social emergency. Pression of

In the Power Anchor operator’s Manug
issue of safety was relegated to smaqy
next-to-last page in a hodgepodge |
Rules.” The “do not” mentality reyeg]
guage is authoritarian and nonrationg]
the saving graces of operationalism’s
and careful sequential logic:

T Clop;

Tc,
ard wag g noal
T

l.. the €Ntire
1 n .
St Qf “Safely
ed m this lan.
» With nNone of

€xplicit detaj]

Observe These Safety Rules
Do not load tool until you are ready to fasten.
Never fasten closer than 3/4,’,’ from the edge jp stec]
ch::r fasten closer than 3” from the edge in cop.
Do not attempt to fasten into brittle maerig or
hollow material such as tile, hardened steel, solid
rock, cast iron, face brick, marble or sheet rock.
Always keep head and body back of the tool whep
firing.
Operators should always wear safety goggles.
When working on ladders and scaffolds, do not
lean out too far thereby putting yourself out of bal-
ance. Make sure you brace yourself solidly.
Clean the tool daily.
Always know the material into which you are fas-
tening. Never guess. Check constantly to avoid fir-
ing into unsuitable material. Always try the light-
est charge first.
Do not use the tool in explosive atmosphere.

There is no effort to provide any explanatory ration-
ale for the rules. They are simply grouped together
and dispatched at the end of the manual. This neglect
to place any priority on human consequence reduces
the user to a nonentity.

How can we explain these lapses in Pf"“durr:}
specification, hazard warnings, and safety recothe
mendations? One cannot ignore the fact (!mr: if-
operator’s manual is a rhetorical field on whic mo-
ferent, often inconsistent interests vie for accozr,nrious
dation. The tool is a different object t0 lhe': some
constituencies whose professional ends are 1”

& 0T an

o pound up with it. TQ the engineer or de-
00 gudgun is an EXpression of .functions that
g ¢ ested within the quar}utauve context of
v Wamed fields as mechanical design, materi-
Y d ballistics. This insider invokes his
$ sl mental library of images and processes to

,nefmem any fragmentary discourse in the man-
i

p

mThC capitalist, on the other hand, thinks of the

ol in terms of production, marketing, and fi-

* —questions that have far-reaching monetary
’ sences. The tool in the operator’s manual has

'.emmefdal significance. The operator sees the
W

' s a utilitarian object whose purpose is to

o uds with speed, force, and accuracy. We must

’ , ihat these different groups will conceptualize
i udgun within the different frameworks of their
;vfcssiona] interests (Hanson, 32-33). Hence, the
'f: ive that an operator’s manual render a consis-
:(_Lsg]f-comained public version of a given technol-
) 0 well be defeated by the lmger reality that
srful institutional interests are vying for defini-
;;,n of the technology.

(erainly rhetorical ineptitude helps to account
irthe failure of safety warnings in the Star and
wier Anchor manuals. In neither case had experi-
e manual writers overseen the manual writing
meess, and the engineers and marketing personnel
o wrote the manuals were inept at rationalizing
of operationalizing the technology for inexpert
wDesign and marketing interests appear to have
fmingted composition and production of the manu-
& since there was little evidence of a systematic
tual writing effort from the user’s point of view.
l"rmecomcxt of legal inquiry, the kinds of rhetorical
“is seen in the samples we have examined
fied 10 be decisive arguments that direct-action
gun technology, framed as it was in inconsistent
f‘:dﬂftcn incoherent language, was misrepresented.
e 10 place priority on language and clarity is
“"’“fiulurc 1o give special emphasis to the social
l.ramn()f()pCrill()r‘s manuals, These lapses are con-
‘m ¥ith arigid positivist model of knowledge, in
“3:‘;\‘29 “’ri{lcn ‘discoursc is considgrcd an un-
h:“'crpli)mxlmatmntol a dcc.pcr material truth t.hal
oo Uderstood in physical or mathematical
) ¢relation between text and action is treated
teligble, Language devalued leads to such half-
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truths as “No one reads manuals, anyway," or “Any

tool‘ can be dangerous if improperly used,” or “You
can‘t warn of every possible improper use.”

CONCLUSION: THE METAPHYSICS OF
OPERATOR'S MANUALS

The operator’s manual, we can conclude from the
Power Anchor and Star cases, is a critical part of the
machine-human interface by which technologists
may help to accommodate humans and technology.
But this accommodation remains problematic, As
Norbert Wiener once noted, “A goal-seeking mecha-
nism will not necessarily seek our goals unless we de-
sign it for that purpose and in that designing we must
foresee all steps of the process for which it is de-
signed, instead of exercising a tentative foresight
which goes up to a certain point . . ” (63). The
rhetorical process of preparing the operator’s manual
obliges the expert to imagine the consequences of op-
eration and to lay these out for the user. It is a crucial
step in the socialization of expertise. We can only
maintain that individuals are responsible for their ac-
tions if we enable the rational individual to take
charge of the growing presence of technology. We can
only insist that operators retain legal responsibility for
their actions if we provide them the means to under-
stand the human consequences of their behavior.

As individuals avail themselves of the specialized
knowledge modern society has spawned, the “se-
mantic environment™ (Weinberg, 2-3) becomes an
information marketplace in which expertise is con-
stantly reconstructed in behavioral terms of action
for the nonexpert. This procedural discourse, how-
ever, is not without its social problems. As a given
technology becomes more complex, it becomes
harder to understand and to manipulate according o
the dictates of common sense. The exportation of
complex technologies is increasingly achieved by the
detailed operationalizing of human behavior in the
immense body of procedural literature that accompa-
nies industrial products. But, as we have seen, there
is a conflict between obligatory procedures of opera-
tionalism and the exercise of independent human
reason. )

Procedures without any accompanying rationale
become imperative and defeat our social (and legal)




378‘WORKPLAC}‘, STUDIES

expectations that human activity be governed by rea-
son, human judgment, and initiative. In all strictly

P

rocedural discourse, a tension will arise between the

instrumental need to be algorithmic and the legal ob-
ligation to be reasonable. On the one hand, we ask the
operator to relinquish his or her individual inclina-
tion so as to conform to some algorithmic activity; on
the other hand, we expect these principles governing
our behavior to be reasonable, not arbitrary. As
higher-level experts set the conditions of instrument

a

ssembly, operation, and maintenance and serialize

them in repeatable unit human actions, the lay user
may increasingly be faced with a situation in which
he or she no longer understands the potential conse-
quences of specific actions. And if, as was the case in
the two manuals we have considered, the procedures
are incomplete, the operator may well be obliged to

u

se guesswork and to operate unknowingly on the

margins of safe use.

In many instances, this problem of complexity can

only be mastered by the training of individuals who

C
C

an then comprehend the reasoning behind the pro-
edures. Training programs were pronounced as

obligatory in the two manuals we have examined,
but, in fact, the programs were not readily available

a

nd there was considerable doubt as to their quality.?

Moreover, the manuals we have exam;

. mip
the central instruments of the ‘fﬂining. remaincd
As Simon has argued, the technicy) obj
rescued from the control of the SpeCialiSljc tmuslbe

to the broad social environment (176), Th; relaled
is a significant one for all individua]g invols qucs%n
processes of production—the designerg thed in th,
ers, and the writers. In the operator’g mar'u, € Prody.
from the initial design and manufactyri,, g e shig
toward objects to a new orientation towar, Natigp,
thought and behavior. The operatorg man Umgy,
structs this anthropocentric ethos ip whic ual con.
things are subordinated to human pu OsemaFerial
speaks of the tool and its environmeny 4
mold. “An artifact,” he argues, “can be
a meeting point—an ‘interface’ in toqy
between an ‘inner’ environment, the su
organization of the artifact itself, and ap, « outer g
ronment, the surroundings in which it ope’ales"n;L
But environment, as we have seen, must also (
in terms of social circumstances and artifact myg
also be considered to include the rhetoricy] instry.
ments. The neglect of these instruments can haye ter-
rible human consequences, not to mention serious
legal implications, as we have seen in the Power A,
chor and Star instances.
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NOTES

1

ra

. A discussion of operationalism is found in Percy W.
Bridgman’s The Logic of Modern Physics, which made
successful completion of specified tasks the criterion of
positive knowledge. Studies in popularization such as
those in Shinn and Whitley have examined the dynamic
of publicizing science. See also Dobrin, who analyses
instructional literature from the standpoint of speech-
act theory.

. The problem is not solely one of increasing quantities
of information per population increase, for, as Boulding
notes (55), technological innovations in print, broad-
cast, and communications media have vastly increased
the potential information disseminated per unit individ-
ual. One newscaster, salesperson, or partisan can com-
municate with millions.

. The literature on the engineered life is considerable.
See Florman and Ellul for opposing views on the direc-
tion of the machine-human accommodation.

. Although studguns came on the market in the

United States in the late 1940s as construction tools,
they were originally developed and patented in England
during World War I by Robert Temple, who was al-
tempting to adopt firearms technology to constructing
devices for attaching lines with lighted floats to the
hulls of submerged enemy submarines, which could
theoretically then be spotted on the surface (Schillings).
Temple patented a modification of the device in
the United States in 1921 as an “explosively actuated
penetrating means.” Later, Temple proposed using
his explosively actuated device as a means of fasten-
ing sheets of steel to damaged ship hulls at se2 In
the United States, after the war, Temple dcvclopefi a
variety of studgun applications for the construction
industry. A piston-driven version of the studgun “'af
also developed as the cattle stunner for the assemb[)r:
line slaughter of livestock. These tools have urldthe
gone a steady evolution from the late 19405 ©©

present.

=

) complc""y can be glimpsed by simply multiplying
§ 1sv ations: ypes of stud design x varieties of pow-
e ‘Za'ge x kinds of materials of application. This can
Jﬂv" come 10 20 X 8 X 20 = 3,200.
¢ IS.VOn recounts how an aircraft downed in a storm will
p]ausible causal explanations in disciplines as di-
o 85 hOse of the mechanic and the psychologist.
Jlar lore sometimes holds that no one reads manu-
: ‘; put we must recall that manuals do not have to be
m;i by everyone or even by the majority. A manual’s
content can be drawn m‘lo the operating community by
ndividual readers who instruct others on how the tool
should be used. Such local experts, the so-called gate-

\

_
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kc.cpcrs (Allen), propagate the information in the oper-
ating environment,

- The authors of the two manuals even failed to incorpo-
rate all the recommendations of the American National
Standard Safery Requirements for Powder Actuated
Fastening Systems (ANSI ), a standard reference docu-
ment that suggests important rhetorical and semiotical
usages to be taken into account by individuals preparing
manuals on studgun technology.

9. In one instance, training consisted of a brief orientation

and a true-false test given by the renting agent, which
no one had ever failed.

BIBLIOGRAPHY

Jen, Thomas. Managing the Flow of Technology. Cam-

" bridge, MIT Press, 1977.

American National Standards Institute. “Safety Require-
ments for Powder Actuated Fastening Systems.” ANSI
A103-1977.

l games, Barry. Scientific Knowledge and Sociological The-

ory. London: Routledge and Kegan Paul, 1974.
pzerman, Charles. Shaping Written Knowledge: The

Genre and Activity of the Experimental Article in Sci-

ence. Madison: University of Wisconsin Press, 1988.

Berger, Peter L., and Thomas Luckman. The Social Con-
siniction of Reality: A Treatise in the Sociology of
Knowledge. New York: Doubleday, 1986.

Boulding, Kenneth E. The Image: Knowledge in Life and
Society. Ann Arbor: University of Michigan Press,
1956.

Bridgman, Percy W, The Logic of Modern Physics. New
York: Macmillan, 1927.

| Clement, David E. “Human Factors, Instructions and

Wamings, and Products Liability.” IEEE Transac-
tions on Professional Communication 30 (1987):
149-56.

Cloitre, Michael, and Terry Shinn. “Expository Practice:
Social, Cognitive, and Epistemological Linkage.” In
Expository Science: Forms and Functions of Popular-
isation, ed, T, Shinn and R. Whitley, 31-60. Dordrecht:
Reidel, 1985,

Dobrin, David N. Writing and Technique. Urbana, 111.: Na-
tional Council of Teachers of English, 1989.

E““]Jacqucs. The Technological Society. New York: Al-
fred A. Knopf, 1964.

Omian, Samuel C. Blaming Technology: The Irrational
Search for Scapegoats. New York: St. Martin’s: 1981.

Garvey, William D., Nan Lin, and Carnot E. Nelson.
“Communication in the Physical and the Social Sci-
ences.” Science (11 Dec. 1970): 1166-73.

Gilbert, G. Nigel, and Michael Mulkay. Opening Pandora’s
Box: A Sociological Analysis of Scientist's Discourse.
Cambridge: Cambridge University Press, 1984.

Goody, Jack. The Logic of Writing and the Organization of
Society. Cambridge: Cambridge University Press, 1986.

Hanson, Norwood. Observation and Explanation: A Guide
10 the Philosophy of Science. New York: Harper, 1971.

Joos, Martin. The Five Clocks: A Linguistic Excursion into
the Five Styles of English Usage. New York: Harper,
1971.

Latour, Bruno. Science in Action: How to Follow Scientists
and Engineers Through Society. Cambridge: Harvard
University Press, 1987.

Miller, Carolyn R. “A Humanistic Rationale for Technical
Writing.” College English 40 (1980): 610-17.

National Institute for Occupational Safety and Health.
“Powder Actuated Fastening Tools: Employer’s Safety
Training Guide." U.S. Dept. of Health, Education and
Welfare Pub. No. 78198B. 1977.

National Safety Council. “Powder-Actuated Hand Tools.”
Data Sheet No. 1-236-79. Chicago, 1979.

Paradis, James. “Bacon, Linnaeus, and Lavoisier: Early
Language Reform in the Sciences.” In New Essays in
Technical and Scientific Communication: Research,
Theory, Practice, ed. Paul Anderson. John Brockmann,
and Carolyn Miller, 200-204. Farmingdale, N.Y.: Bay-
wood, 1983.

Powder Actuated Tool Manufacturer’s Institute. Powder
Actuated Fastening Systems: Basic Training Manual.
Chicago, 1971.




380 | WORKPLACE STUDIES

Power Anchor Corporation. Maintenance and Operating
Instructions for Bauer Model Piccomat. New York, n.d.

Price, Derck J. de Solla. “Networks of Scientific Papers.”
Science (30 July 1965): 510-15.

Schillings, H. J. “Mr. Temple's Submarine Locator.” Elec-
trical Contractor (February 1970): 30-31.

Shinn, Terry, and Richard Whitley, eds. Expository Sci-
ence: Forms and Functions of Popularisation. Dor-
drecht: Reidel, 1985.

Simon, Herbert A. The Sciences of the Artificial. 2d ed.
Cambridge: MIT Press, 1981.

Star Expansion Industries, Manua|
Model 100. New York, 1974,
Waltef. Charles, and Thomas Marsteller “Li
Dissemination of Defective lnfOrma‘[ion"f‘il ity for the
- AEE

actions on Professional Commyp;...... rq
1987): 164-72. fication (Septemg:
:

Weinberg, Alvin M. Reflections on
bridge: MIT Press, 1967.
Wiener, Norbert. God and Golem, Inc: A Comm
ent on

tain Points Where Cybernetics Impi r
Cambridge: MIT Press, 1964, Pinges on Religion.

for Star POWer .
0g]

Big scieIICe Ca
. m-

Extending the Definition of Wrii
§in the Workpigce
BARBARA MIRg]

when! wrote this ar.ticle in 1996, Yintage Web—the Mosa

terview particlpa{lts were still on mainframes, whic
freports that lined their office ﬂ'oors. Interac_uve data vis a

management systems did not yet exist for easier day retrieval cubes, and enterprise

[ mention these technologlcal cl?ang'es because they may be the most oby.-S o and shanpg_
why the relatively unconventional view in my article—r, s &\;295 explanations
Important form

S ) i eating data repo
of technical communication—is today fairly common. Granted, the specific quarterly

ing reports are pot a major concern of technical communicators. But the larger iSSue"; fa;:‘{m;
people access, integrate, interpret, and present data—lots of it from across the Internet or Wip £=
intranets—has become a gen@a] fopus in-our field. Virtual workspaces and collaboratori n
abound, and they often primarily display charts and tables of data. Designing online “(.): is
spaces, help, and Wel? sites fgr people’s dgta-i.ntensive tasks is incorporatedvimobmany Web ;e:
sign courses in today’s technical communication curricula.

Technological advances may 'have precipitated this evolution but they are not able on their
own to do the hard work of making these workspaces, help, and Web sites truly useful. This is
arhetorical issue. No magic formula exists for presenting data usefully for exploratory analysis
and decision making.

When I wrote this piece, I emphasized data—finding, arranging, laying out, transforming,
analyzing, and communicating it for actual workplace goals and for such discretionary deci-
sions as “How should I reallocate resources to avoid cost overruns?” Today, creating useful sup-
port for these strategic ends is still an open design question, one I continue to investigate. But [
have come to realize that a focus primarily on data or information architecture is insufficient.

Instead, the unit of analysis needs to be the processes of solving specific types of problems
in context in particular domains. In studies I have since conducted with scores of domain spe-
cialists, I have found that these users need better support for many core actions.and strategies
they devise to get coherently from “here to there” in complex electronic information spz‘aces‘ancf
situationally determined investigations. To discover and design for these needs, m‘[c.mew;1 arn
less primary than on-site, longitudinal observations and ﬁeld-bascd‘pmt‘o(ype tfe:tnng. I have
also shifted my attention from static data reports to interactive data visualizations.

ic browser—y,
h spewed oyt
ualizations, da

as only three years old,
the four-fool-high piles

ted by Patricia Sullivan and Jennie

From Electronic Literacies i orkplace: Technologies of Writing. edi iti
Electronic Literacies in the Workplace: Technologies ¢ and Computers and Composition.

Dautermann, 91-114. Urbana, IL: National Council of Teachers Of.Eng]iSh - ted with permission.
1996. Copyright 1996 by the National Council of Teachers of English. Reprnte
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The rhetorical dimension of useful support—whether static or interactive—is that y
hinges on defining the right categories and structuring the right displays with the 4
amount of adaptability for the right context, purpose, medium, and users. It hinges on

ing for constraints, conditions, and contingencies.
Yes, many things have changed since I wrote this piece. But one that has not is (e

sefmneSs

Propr; ate
accoyp,.

cruc;al

need for a rhetorical understanding of data-intensive communications for complex Prob]
solving. I still believe that technical communicators are uniquely qualified to bring thjg va]UHEI
rhetorical stamp to software and Web projects. And it seems more important than ever that o e
cousins in Human Computer Interaction (HCI), interaction design, and information science a:(;
our teammates in software engineering recognize and take advantage of this strength,

Barbara Mirel

A major change is transforming the American work-
place. Thanks to distributed computing, nontechnical
employees in every department can manage their
own data and compose data reports for important
business purposes. These reports, which answer busi-
ness problems or concerns, present information re-
trieved from electronic databases. Service supervi-
sors, for example, often need to decide about salary
increases for technicians. Most helpful to these su-
pervisors are reports on technicians’ yearly produc-
tivity, with supervisors figuring productivity from
electronic data on technicians’ number of service
calls, their average response times, the time spent per
call, and the revenue brought in. Typically, supervi-
sors will organize such data into tables, most likely
listing the names of technicians in the rows and the
measures of productivity across the columns. In this
essay, the term data report refers only to printed re-
ports that are composed of tables of numbers, words,
or both. I focus on tabular reports because they are
the most common, though not by any means the only,
form or medium for data reporting.

Reports consisting of data tables are vital to virtu-
ally every function in a business: marketing uses
them for data on customer demographics and pur-
chasing patterns; budgeting displays tables of rev-
enue and expenses; production reports scheduling
and maintains inventory through tables; and sales
uses this form to present precise data on past, present,
and prospective customers. Sometimes these report
writers create tabular displays of data for their own
needs (making themselves their own readers); at
other times, reports may be intended for other read-

ers. In either case, the fundamental py

. TPOse of 5 datg
report remains the same: to answer a business
cern with relevant data organized to Supponon‘

a

reader’s interpretive needs and strategies for
that data into information and knowledge,

The organizational value of data reports for
recordkeeping and problem solving cannot pe
stressed enough. Yet reports have value only jf report
writers are able to generate a form and conteng that
directly address a pressing business problem, Unfor.
tunately, at present, many businesspersons lack this
proficiency. Surveys show that managers are ex.
tremely frustrated at having to spend, on average,
500-750 hours per year (one-third to half of their
year’s work) searching for the information they want
(Delphi Consulting Group, 1989-93). Often, this
searching involves restructuring data reports that
other people have written so that the tables truly an-
swer their business questions. Despite such frustra-
tions, little attention is given in either business or in
technical and professional writing classes to building
people’s skills in writing effective data reports.

In developing and drafting data reports, writcrs
transform raw data (discrete “facts”) into meaningful
information for a given context, audience, afld orgd-
nizational purpose, and they communicate it ina way
that fosters the production of knowledge. This tran
formation is a thetorical activity. Yet data reporting
a rhetorical action is rarely taught in tccj'hmcall aﬂm
professional writing classes. Instead, if PCOP[ ::s n
work formally learn about data reporting at all,l low o
computer training courses, which teach users ! is
execute data retrieval and reporting function™

luming

| pedia

" r\ssuCh,

{ [‘essional
| (eL‘hm

. suresses technological over rhetorical skills
m,[:;w]edge’ mistakenly assuming that knowing

.k operate a technology is commensurate with
pov . how to use it to its full advantage to achieve
Lﬂo‘”n:efu] exchange of information.
" «a reporting demands a dynamic interplay be-
aa writer’s rhetorical and technological skills.
it has a legitimate place in technical and pro-
writing classes. As part of the curriculum of
cal and professional writing classes, data re-
cing will help studen!§ deYcl(?p communication
(s that arc fast'becc.)mlng .mdlspensab[e for ex-
).naing information in business settings. These
;m]: involve, first, using information technologies as
of invention (in addition to actual drafting),

een

| il database applications being the source for gath-

ing,filtering, apd selecting information and arrang-
jng it into meaningful patterns for a given purpose
oid context. Second, these skills involve being able
ppresent tabular data as the sole content of a com-
qunication, part of the emerging trend shaped by

| dctronic writing to communicate networks of rela-
' jonships rather than linear prose (Bolter, 1991).

In this essay, I explore the unique skills and
fowledge that data-report writers need to learn in
orer to produce effective data reports. Analyzing the
dnamic relationship between rhetorical and techno-

| lgical skills and strategies, I argue that if data re-

pots are to serve readers’ needs for recordkeeping

' ud problem solving, then writers’ technological

dills must serve their rhetorical aims and strategies.

To analyze the interactive rhetorical and techno-
ogical competencies involved in data-report writing,
Ifirst present a framework for understanding the

. ‘ommunicative dimensions of data reporting. Then, 1
| present results of a study in which 1 interviewed

tenty-five nontechnical project administrators in a
terch laboratory, scientific and business special-

- Sswho regularly use financial data reports for their

Mject accounting tasks. T link the qualities that these

- ®pondents look for in reports to the interactive
thetorical and technological skills and strategies that

Waiters should employ to develop a report with such
Wliies. 1 conclude by proposing general ap-
Maches for teaching data reporting in professional
Adtechnjcy writing courses in order to prepare stu-
tens for s increasingly common form of commu-
eation af work.,
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DATA REPORTING AS COMMUNICATION

Ip data reporting, computers enhance communica-
:lrzzl ca(l;(; Skggwlc@gc. But oo ot'lgn data reporting is

jective fact giving. Historically, data ta-
bles have been associated with scientific rational-
Ity—impartial facts, free from the suspect subjectiv-
ll)f associated with rhetoric and communication, But
this asocial view of tabular data ignores the in-
escapable rhetorical intentions and practical conse-
quences of retrieving and reporting data. Many re-
cent researchers, therefore, reject an objectivist view
of such communications, arguing that facts are not
simply transferred from senders to receivers. Rather,
in written information, knowledge is constructed
through relationships between readers and writers
and the experiences each brings to the interaction
(Winograd & Flores, 1986; Doheny-Farina, 1992;
Norman, 1986; Cypher, 1986; Lave, 1988; Waem,
1988). This relationship-based view of constructing
knowledge casts a new light on the writing of data
reports.

Many composition specialists examine computer
literacy and electronically produced information
through this constructivist lens. Unfortunately, they
generally omit databases and nonlincar tabular com-
munications from the technologies they examine,
technologies such as word processing, desktop pub-
lishing, electronic conferencing, and e-mail (Handa,
1990; Holdstein & Selfe, 1990; Hawisher & LeBlanc,
1992). Some research in rhetoric, visual design, and
human factors, however, does focus on database-
related communications. This rescarch reveals that
(1) key rhetorical strategies inform data searches, re-
trievals, and reporting; (2) rhetorical and technologi-
cal skills mutually support and shape each other; and
(3) designs for functionally effective tables must fa-
cilitate readers’ strategies for answering business
questions, I will discuss each of these issues in rn,

KEY RHETORICAL STRATEGIES INFORM THE
SEARCHING FOR, RETRIEVAL OF, AND
REPORTING OF ELECTRONIC DATA

Sullivan (1986) concludes that rhetorical invention is
the defining feature of electronic data searches. In a
study of bibliographic databases, she finds that
searchers must have the following skills, all of which
involve invention processes:
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* knowing the meaning of the “invisible” data
that are stored in the system (discovery);

+ focusing on what is at issue in a communication
situation (stasis); and

¢ determining the most effective topical orienta-
tion of a particular purpose (topoi).

Rhetorical invention also comes into play in re-
porting data. Boehm-Davis et al. (1989) find that the
most important factor in designing effectual data re-
ports—even more important than the format of a
table—is for writers to select and present only the in-
formation integral to their communication situation.
In regard to formatting, these researchers find that
writers do not experiment with enough formats. Con-
sequently, they rarely produce the best format for
their exact purposes. Rhetoricians similarly advise
writers to avoid predefined, static templates for data
tables and instead dynamically fit their intentions to
the rhetorical patterns that they choose (Comprone,
1993).

As an overview of four qualities necessary for ef-
fective data reports, Zmud (1978) identifies charac-
teristics that are all implicitly rhetorical, as noted in
the parentheses:

o quality of information (selecting appropriate
and relevant data);

¢ accuracy and sufficiency of information (select-
ing the right scope and detail);

* quality of format (sequencing, ordering, and
chunking information effectively); and

¢ quality of meaning (evoking emphasis, patterns,
and relations through logic and layout).

SKILLS IN RHETORIC AND DATABASE
TECHNOLOGIES SUPPORT AND

SHAPE EACH OTHER

A number of studies show an inextricable link be-
tween rhetorical and technological strategies in data
searching and retrieval. Researchers find that unless
people know (or in rhetorical terms, invent) (a) the
meaning of electronic data, (b) the significance of
data relationships, and (c) the right level of detail for
a question, they will have difficulty understanding
the basic program logic of search principles and data

structures (Linde & Bergstrom, 1988; Chen
1990). Correspondingly, searchers’ rhclorical har,
gies are incomplete without a concomigap, e .
knowledge, since electronic databaseg dict Nicy)
paths that people must follow in defining and g e the

ing for data (Sullivan, 1986). Carch,

DESIGNS FOR FUNCTIONALLY

EFFECTIVE TABLES MUST FACILITATE

READERS STRATEGIES

Developing effective tabular displays of data gh,

lead writers to research on visual rhetoric by Tuurtd
e

(1990), Bertin (1983), Cleveland (1985), w;:
(1984), Holmes (1984), Dragga and Gong (19r;;g9h[
Kostelnick (1989), and Barton and Bartop (1993)’
Bertin especially emphasizes the need to design ta)
bles to answer actual questions that reader wil] ask—
He identifies three distinct levels of questiong gpg o
swers. In the “elementary” level, readers’ question‘
are answered by finding a single element i » tables-
in the “intermediate” level, by relating twg o mOré
elements; and in the “overall” level, by seeing the
overall trends suggested by the data reduceq (g 4y
represented by a single element. Bertin argues (hy
the goal for designers is to choose a tabular image
that answers the majority of questions the inform,.
tion is capable of generating.

Tufte also stresses functionality in designing (5.
bles, arguing that simplicity as an aesthetic prefer-
ence is not the best strategy for displaying informg-
tion. Dense rather than simple tabular displays are
often necessary to give readers a big- and small-
picture view of information, making many choices
and comparisons possible. According to Tufte, de-
signers should realize that the effectiveness of a table
does not depend on how much information it in-
cludes, but on how information is layered and or-
dered to facilitate readers’ interpretations.

As this survey of current research suggests, devel-
oping effective data reports requires writers, on the
one hand, to be adept at rhetorical strategies for in-
vention, arrangement, and delivery, and, on the other
hand, to understand the logic and capabilities that &
program offers for defining, searching for, and re-
trieving data and for organizing it into printed r¢-
ports. Recent research examines only separate &°
pects of data reporting, such as the rhetoric of tabular

h

|

the rhetorical underpinnings of data

P gispl® d',cchnical skills related to retrieving and
ﬁhes,q"fomation. I aim to unite these aspects
g 'ng ln;ated view of the competencies involved
P Sﬂg gbular texts that communicate critical
L o for readers’ work. This integrated view
| Wma qure what it means for writers to develop
Wlocap that are situated, purposeful business
bles ons and what preparation would help

jcati : .
[fm“fznll:chnica] and professional writing classes.
it

METHODOLOGY

gy the thetorical and technological skills in-

¥ :1,).’1 datareporting, I analyzed readers’ reported

e s (0 the actual data reports that they receive

sse at work. From these responses, I inferred

aeof the knowledge and skills that writers should
evelop effective data reports.

etod

SPONDENTS

' Jinerviewed twenty-five project administrators in a
uional research laboratory who regularly read and,
Jlimes, customize data reports to conduct their cost-
' wounting responsibilities. All participants are regu-
' lrreport readers who are competent in and receptive

peomputing. They belong to fifteen different divi-

dons, with each division having projects with some-
sl different accounting needs and  structures.

| s .
| Thelve respondents are scientific specialists who ac-

tiely conduct research in addition to managing proj-
| s The other thirteen are full-time administrators

| whose area of expertise is business and accounting.

THEREPORT AND ITS USES IN CONTEXT

lathered information on readers’ responses (o a re-
prtthat they receive each month. This report is gen-
fied from a mainframe financial system by Infor-
mition System (IS) specialists. Respondents use this
for, the Detailed Charge Report, for tracking
| s, managing accounts, and assessing budget over-
o wderruns, This report itemizes all charges to
%h project account for the month and the year to
e, The Detailed Charge Report, a complex table,

..‘vL[]GY’ggs

presents nine types of charge information for each
hsteq purchase or service (see Appendix A). As Ap-
pendix A shows, the report gives readers very few
Cues for interpreting different codes or distinguishing
the meanings of such terms as “commitments” and
“encumbrances.”

Respondents are able to create and order cus-
tomized versions of this report by using a PC look-
alike program that interfaces with the mainframe f-
nancial - system. This interface program - gives
laboratory users an opportunity to tailor their report
to their needs by selecting only the data that they
want and by organizing it to suit their interpretive
strategies.

INTERVIEW QUESTIONS AND
ANALYSIS OF RESPONSES

My semi-structured interviews usually lasted an
hour. T asked respondents (1) to identify their pur-
poses for reading the Detailed Charge Report; (2) to
describe their strategies for accessing and analyzing
the cost data in the report; (3) to evaluate the content
and form of the report in relation to their needs and
purposes; and (4) to discuss ways in which they de-
rive the information that they want when the report
fails to meet their needs. Five of the twenty-five re-
spondents voluntarily walked me through their
processes for accessing relevant data from the report,
for turning it into a usable form, for interpreting it,
and for making decisions.

To analyze responses, I examined participants’
combined responses for patterns in their strategies
and purposes for analyzing the report, for their satis-
factions and dissatisfactions with the report, and for
their methods of overcoming problems with it. To ex-
plain differences among responses, I looked at the
structure of individuals’ projects and project accounts
and their expertise in accounting and computing.

My analyses show that respondents uniformly are
dissatisfied with the Detailed Charge Report for six
main reasons that I will discuss in the next section.
Yet only a third of the respondents seek to overcome
their dissatisfactions by using technological knowl-
edge and skills to customize the report with the inter-
face program. Finally, all of the respondents use the
report for the same general purposes, but they access
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and analyze data differently on the basis of the spe-
cific structures and demands of their projects.

RESULTS: READERS’ RESPONSES
TO DATA REPORTS

Each month, respondents use the Detailed Charge Re-
port to answer four central cost-accounting questions:
(1) Are all the charges legitimate? (2) Where do high
or unusual charges come from? (3) What are the dif-
ferences between actual and budgeted costs? And (4)
which accounts are likely to run over budget (and how
should resources be allocated to avoid that overrun)?

As the report now stands, respondents have a hard
time answering these questions. Without exception,
they are dissatisfied with the report, with at least
20 percent of them criticizing it for the following
reasons:

Information overload: the report has too much
data.

Overly narrow content: it does not give a big
enough picture of cumulative months.

Random data: it does not group or emphasize
data for easy interpretation.

Unprocessed data: it does not calculate key re-
lationships such as variances between actual
and budgeted costs.

Unintelligible data: it labels rows or columns
with terms that have unclear meanings (such as
“commitments”).

Unpresentable data: it has low legibility and
layouts with little difference between figure and
ground.

To overcome their dissatisfactions, three respon-
dents rearrange the Detailed Charge Report by using
the interface program. All of the administrators in my
study are experienced with this program (using it to
order routine and ad hoc reports), but only three of
them understand how to take advantage of its capa-
bilities. They know how to use its functions to select
only certain accounts or categories of costs and (o re-
arrange the row headings of the table so that the data
are layered to suit their cost-accounting strategies.

Five other project administrators also customize
the report but use their PC databases to do so instead
of the interface program. Each month, these adminis-

WORKPLACE STUDIES

trators rekey the data from the Dc‘ailed
port into their private programs anq gene argy Re
tailored to the accounting demangg of ¢ r .
Recalling Tufte’s insights about tap
to be dense but well layered, these PC. needln
reports may have more informatiop than lﬁu tom:, ©
Charge Report, but they are more functiq : Claileg
information is arranged specifically f,,
accounting logic (see Appendix B).
The six respondents who rearrang, h
Charge Report (either with their owp PCs s Dglailed
interface program) have become e on r With th
well as readers. Unfortunately, the o, o ros Titers o
believe that they lack the necessary technic entg
how to customize the report. Thege indivig ua lknow.
domain and task expertise and, concomitan als b
sense of their rhetorical needs for reporieq d}’;la keen
they lack a complementary expertise i the e :h By
ogy, without which they cannot transfor, the i ';ol.
mation they receive into the information they densi(r):

e rep()ns
r o
es OflEnp o.le?[s‘

N
fCadery cm\l

DISCUSSION: STRATEGIES FOR
EFFECTIVE DATA REPORTING

As Cqmprone (1993) argues, if deliberate rhetorica|
intentions are not rep_resented In reports, the reports
will “cover a topic™ without fulfilling their purpose of
helping readers to answer their questions with a mip.
imal amount of effort. The Detailed Charge Report,
as a generic report produced by the IS department,
manifests few rhetorical intentions. Yet it has rhetor-
ical consequences—unfortunately, many negative
ones. Readers are dissatisfied and resent being bur-
dened with unnecessary extra work.

In this national laboratory, as is common in many
organizations, the centralized mainframe system for
reporting is in the process of being replaced by a de-
centralized computing environment, thereby passing
responsibility for reporting from the IS specialists (0
individual employees in each department. Once 1¢-
spondents and others like them work in the new
client/server environment, they will have an evel
greater need to manipulate the technology to retrie¥
data and design tabular reports for their rhelor}Ci*]
purposes. For many respondents, this technologicd
medium is a stumbling block. According © 1
comments in interviews, what they lack is the knowr

IVEN

them adapt various generic software
L hcall of which they learned in inhouse train-
‘;ﬁ;[ioﬂs 4§ (o their individual cases of tailoring re-
‘ strumental goals and analytic strate-
Aﬂgloc nced to know how to translate their

;d'rical 4ims into @ technologically produced doc-
0

UV,
A% fheir in

it celop effective data reports, writers must
nde atabase capabilities that enable them to
: iheif thetorical aims for invention, arrange-
et Jdelivery. For each of these aims, Table 26.1
rﬂm,aﬂlles associated rhetorical and technological
quls In the following subsections, I discuss
}mg[iem's and strategies in more detail, providing
:u’ng examples from my study and from other

o instances of data reporting.!

mmmoﬂ
§ AIMS AND PROCESSES OF

710N IN DATA REPORTING

swith all composing, the success of data reporting

gpendson fundamental invention processes, namely

iers becoming familiar with a subject, identifying

-—ﬁ
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ISSue§ and questions that concern readers, under-
zlgl:cdcl:i tl:len ‘;oi)élccaclli(r)‘ricnmlions that a('ldrcss these
o ) ting content accor}dmgly. TaI?Ic

prcsc'nls thetorical and technological strategics
related to invention,

In. my study, respondents’ dissatisfactions with the
l.Deta'llcd Charge Report can be traced 1o many inven-
tion issues. The report does not select and display key
data relevant to readers’ needs, For instance, it gives
a fine-grained level of detail on exact monthly and
year-to-date costs that are important for readers'
recordkeeping and cost-tracking purposes. But it
does not include higher-level figures on variances be-
tween budgeted and actual costs or on budget over-
runs, crucial for evaluating spending and deciding on
future budgeting. Without these reported higher-level
figures, readers have to compute them themselves.

Many respondents want other content as well,
such as more verbal description about purchases and
services and clearer distinctions between a charge
classified as a commitment and one classified as an
encumbrance. To avoid causing readers such prob-

Ttle26.1. An Overview of the Aims and Strategies of Data Reporting

{ins Rhetorical Strategies

Technological Strategies

[nention Discover and select meaningful data with an appropri-

ate scope and level of detail.

Understand program definitions of data, relations
among data, and ways to write searches to get desired
data.

Amngement  Structure data into tables that support readers’ interpre- Use program formatting and calculating capabilitics to
tive strategies. provide tables with clear entry points, relevant data,
and related data close to cach other,
Deivery Visually lay out and layer information so that printed Customize layouts and coordinate them with printer

reports give readers ready access, appropriate empha-

sis, and perceptible groupings.

controls and configurations and, if necessary, with
other software,

Tale 26,2, Strategics for Invention

Aims of Invention

Rhetorical Strategies

Technological Strategies

Uicover appropriate data,

St and retrieye appropriate data,

Analyze readers’ questions.

Define all the information that will
answer readers’ questions.

Understand the meaning and structure of data
stored in a given program.

Creatc appropriate scarch statements.

Know the logic of data structures and the
data that can and can't be joined

Search repeatedly and incrementally and cal-
culate data if necessary

Display search results and evaluate their ac-
curacy and relevance.
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lems, data-report writers should understand readers’
actual questions, explore the full range of knowledge
needed to answer them, and select data accordingly.

To implement these rhetorical choices, report

writers need many technical competencies in data-
base applications. Yet databases are one of the most
complicated technologies for lay users to manipulate
for their specific purposes (Date, 1992). One techno-
logical competence required for report writers is
knowing the meaning and structure of the data stored
in their system. For example, if for budgeting pur-
poses writers want to develop a report on profits for
the current year, they need to know which data in
their program represent profits. Are profits stored as
one precalculated figure, or must writers retrieve and
relate many data, such as revenues, costs, overhead,
and so on? Writers need to learn how the everyday
terms and meanings they use for their business con-
cerns correspond to the names, measures, and rela-
tionships among data in the system.

In the same vein, writers need to understand if the
connections among data that make sense, practically,
for solving a business problem are technically feasi-
ble. If, for instance, a company is losing money on a
product because certain customers continue to buy it
without paying for earlier purchases, then a sales rep-
resentative needs to know who these customers are,
What seems practically simple—a report listing all
sales of an item, the sales for which payments are
delinquent, and the names of delinquent customers—
is actually technically complicated and, in some in-
stances, technically infeasible. It is only feasible if
the data are set up in a special way to allow writers to
retrieve data from different databases. In conceptual-
izing and setting up databases, nontechnical report
writers often need expert help.

Once databases are created, report writers have to
know how to frame their searches for information in
statements that a program will accept and process.
Writing search statements involves abiding by the
syntax of a program and, at times, becoming creative
with its search logic. For example, creativity comes
into play if a small-business owner wants a report on
all of the customers with whom she did not do busi-
ness that year. She cannot simply search for and re-
trieve this information from the program because it
isn’t stored in any one field. Rather, she has to “play”
with the data she has to get the information she

wants. For instance, she may search e, o
base, list all the customers who placeq o rd”_datm
past year, and select from her CUStome, r‘“"lhe
those people who are not on the Order-plye; a‘flbase
Finally, report writers’ technologicy Strag g ‘hsl‘
clude assessing whether the data they remeegles in.
fact the right data for their purposes, A resV are j
human factors reveals, database userg rarelearc
the answers yiclded by a search, “failing o sey Check
other levels of data which could Supplemem?
tradict that already found” (Katzeff, 1988 “T] con.
1988, p. 181). » Waer,

THE AIMS AND PROCESSES OF
ARRANGEMENT IN DATA REPORTING

One of the greales't challenges for report Wwrite
choose an appropriate organizing logic for tap,
are multifunctional. As Bertin (1983) argyes,
ers must creatively organize tables to “answer any
question, whatever its type and level . . | i, asingle
instant of perception” (p. 99). Data-report Writers
have to experiment with single and combineq orga-
nizing logics for tabular data displays and multiple
drafts. They need to know, as in a case from my con-
sulting experiences, that data reports for marketing
purposes may take as many as five drafts of a table
before a report convincingly shows a supervisor that,
against common sense, it is best to target a very small
group of low-volume customers because they gener-
ate the highest revenue. Relevant rhetorical and tech-
nological strategies for arrangement are presented in
Table 26.3.

Rhetorical purpose should determine whether the
best display is a table or some other graphic form. In
my interviews, respondents agree that tables are most
appropriate for their accounting needs. But they crit-
icize the arrangement of the tables in the Dctailgd
Charge Report. The preset order of columns results in
separating data that these readers want to cOmparc.
For example, monthly charges and fiscal year ¢osts
with everything figured in (commitments qnd e
cumbrances) are many columns apart. Yet thL’s‘ com-
parison is critical for managing costs. Just as unr_)Of‘
tant, row headings do not accommodate the “cut ‘“f‘j
the data” that some respondents want to take becaus®
of the unique structures of their projects. One admin-
istrator, for instance, is frustrated with the report for

TS is to
lCS [ha[
desigp.
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Technological Strategies

263 girategies for Arrangement
gt
[’ ention Rhetorical Strategies

[ov
it

data t0 accommodate For reference purposes, order and layer data so
9 needs. that even dense displays have an apparent
o organizing logic.

For problem-solving purposes, classify read-
ers’ questions by Bertin's level and order
and reduce data to answer as many questions

as possible.

Adapt formatting capabilities for multiple
fows and columns of varying sizes

Use calculating functions to define and dis-
play the data relevant to readers’ needs
(e.g., variances)

Display format results to evaluate if they
meet readers’ needs

uping data by accounts (listing each account and
& charges it has accrued) instead of by items (list-

' exchitem and the various accounts that have or-

el . .
Readers can redesign the row groupings to get this
| jsied amrangement if they use the sort function of
jeinterface program. But, as noted earlier, few re-
wdents understand the uses of this technical capa-
‘ ﬁmy, When developing reports in an electronic
mdium, writers’ rhetorical intentions for arrange-
| antareinseparable from their technical skills in im-
| fkmenting them. Database interactions for format-
| g are often conceptually complex, especially if
| yrilers want to experiment with a number of options
klore choosing the best one for ordering, sequenc-
ng and grouping information. Regrouping data or
ieving multiple options at once may require writers
| bueand combine commands in novel ways. Just as
| ticky are such customized formatting efforts as in-
| wring verbal descriptions or altering some, but not
Al parts of a table.

Tble 264, Strategies for Delivery

THE AIMS AND PROCESSES OF

DELIVERY IN DATA REPORTING

Delivering information in effective visual designs in-
volves giving readers easy access to the data and data
relationships relevant to their concerns. Table 26.4
summarizes rhetorical and technological strategies
relevant for delivery.

Reports used for reference usually display large
amounts of data in a small amount of tabular space.
Legibility is paramount. Factors contributing o legi-
bility include the size and width of columns, space
between rows, and typography. These factors also
help to reduce the homogeneity of a table and to
heighten readers’ perceptions of groupings.

Reports used for problem solving need designs
that draw readers’ attention to key information and
that help them to distinguish important types and
groupings of information. Table displays should cre-
ate for readers paths through the table so that readers
perceive particular groupings of data as individual
“locales™ that they may access at random and read as

Aing Rhetorical Strategies

Technological Strategies

| Vially presen tables with ap-
Fopriate emphasis, access
DS, and interpretive cue- ings.
ing,

For problem solving, use white space, typogra-
phy, headings, location, and positioning 1

For reference purposes, create legible visual
forms and perceptually highlight key group-

Understand and use program capabilities for
page layouts, including writing small pro-
fures.

grams or macros for customuzed fea

Adapt printer controls to desired page de~

S1gns.

draw attention to key relationships and to

give easy access to elements.

Display layout results to ¢
printed, they meet readers’ needs.




|
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self-contained information. Type size, style, and vari-
ation are vital for emphasizing specific elements and
relationships; positioning and locating data support
people’s conventional strategies for reading left to
right and top to bottom. One of the most powerful
ways for report writers to highlight differences among
data and data relationships is to use vertical and hori-
zontal white space and headings advantageously.

In the Detailed Charge Report, respondents report
difficulty in finding the data elements that they need,
partly because the report lacks sufficient typographic
variation, white space, and perceptible headings.
These delivery shortcomings also make it hard for
readers to find their places in the table again if they
look away for a moment. Better rhetorical strategies
for graphic design would help. But, as with arrange-
ment strategies, delivery choices require correspon-
ding technical skills. Improvements in database,
spreadsheet, and word-processing programs now
make it easy for writers to move, resize, add, and
delete rows and columns. Yet for some desired page
designs, writers still need to write small programs or
macros, for example, for numbering every other line
(a function that seems simple but actually requires a
program to go through many conditional steps).
Writers also have to set printer controls appropriately
and, in some cases, link data to more powerful layout
systems, such as desktop publishing or high-powered
word-processing programs. Using other programs is
often the best way for writers to experimentally com-
pose and view a variety of graphic presentations and
select the best ones for their purposes.

IMPLICATIONS FOR TEACHING
AND FURTHER RESEARCH

In sum, for invention, arrangement, and delivery, writ-
ers of data reports must dynamically relate rhetorical
and technological strategies to produce accessible and
purposeful tables of information. The effectiveness of
data reports, as judged by readers in an actual com-
munication context, hinges on writers having chosen
and implemented conceptual and visible displays that
answer readers’ concerns and questions.
Undergraduate students, as prospective report
writers in future careers, would benefit greatly from
a rhetorical orientation to data tables and reporting,

an orientation that technical and professiong] Writi
courses are uniquely capable of Providing, Thrlung
sign of a detailed curriculum for teaching € de.
porting in technical and professional Writing ¢,
is outside the scope of this study. Yet, as i”uSlra[Urs'cs
Tables 26.1 through 26.4, this study does provﬁ? in
foundation for defining issues that curriculyp, (‘;a
signers should address. ¢
Curricula may focus on various workplace
tions in which tabular data are typically ¢qp,
cated, having students analyze diverse audienceg f,
these reports and the different levels of qucslions‘ th?;:
readers are likely to pose to the data. Thig focus wij)
extend students’ rhetorical skills beyond linegy Prose
paragraphs to graphic forms. Such forms wj chal-
lenge students to write with a purpose in a design thy
offers readers multiple entry points and interpretatjye
paths. Students also will experiment with various
structures and layouts for tabular data displays and
evaluate choices against communication purposes,
These forms of communication are common practice
in organizational life, yet they are rarely addressed i
technical and professional writing classes.
Assignments may start somewhat simply, with
students designing standard communications for hy-
pothetical contexts that are limited in scope and pur-
pose. Assignments should become progressively
more rhetorically and technologically complex. To
link rhetoric and technology, however, students need
to learn concepts and operations of database appli-
cations relevant to their rhetorical aims and inten-
tions. Teachers of technical and professional writing
courses may be daunted by the prospect of simultane-
ously teaching the necessary rhetorical and techno-
logical skills and knowledge, especially if they have
little database expertise. Since data reporting requires
interdisciplinary ~ competencies—competencies i
rhetoric and in database systems—collaborative
teaching between writing and computer science or in-
formation systems teachers would be advantageous.
As attested to by the respondents in my inter-
views, the technology may become a major obstacle
for students attempting to develop data reports. BY
working together, writing and computing teachers
may create pedagogically sound approaches for mov:
ing students through report-writing situations that ¢
quire increasingly complex rhetorical and technolog

Situg.
mun;.

- and srategies. Col‘labo‘ralio.ns may range
dSknlls om teaching to situations in which writ-
:macl”al ¢ repare data-reporting cases and com-
’ achers l:g design data sets and easy-to-use for-
@ng“'?czcl;rinting functions that may facilitate
‘,,mn‘,l.‘dcnompu(ing interactions f.or these cases.

: :;ucrunderstand the rhetorical and technolog-
' m clencies involved in data reporting, re-
4ers ned 10 investigate the ways in which vari-

::mfeawrcs and functions of database applications

orconstrain rhetorical choices, including the

dvances in program capabilities and inter-

s 00 TEpOrting. In addition, more studies should

';us on report writers and actual readers in natural

o sellings, closely assessing the qualities that
i

”

Ance
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characterize effectiveness for different types of data
reports and the processes involved in producing
them. A's mentioned earlier, studies of actual readers
and writers need to extend long enough for re-
ss:archcrs to iteratively test writers’ choices and revi-
sions against readers’ actual uses of a document, Fi-
nally, composition specialists need o extend their
research beyond computer-based writing and com-
puter-mediated communication, They need to in-
clude the effects of electronic data retrieval and non-
linear reporting on the production of knowledge in
actual workplace situations. Findings from such
studies will enrich the ways in which teachers pre-
pare students to succeed in communicating in com-
puterized workplaces.

NOTE

/f . .
| feeause (his analysis of invention, arrangement, and

glivery is based on insights from my study, it relates to

complex data tables for recordkeeping and problem-
solving purposes in real work settings.

REFERENCES

|

pon, BE, & Barton, M.S. (1993). Ideology and the
map: Toward a postmodern visual design practice. In
\R.Blyler & C. Thralls (Eds.), Professional commu-
nication: The social perspective (pp. 49-78). Newbury
Park, CA: Sage.

ko, J. (1983). The semiology of graphics. Madison:
University of Wisconsin Press.

hebn-Davis, D., Holt, R., Koll, M., Yastrop, G., & Peters,

R (1989). Effects of different database formats in in-
formation retrieval, Human Factors, 31, 570-592.

Mer, 1D. (1991). Writing space: The computer, hyper-

led, and the history of writing. Hillsdale, NJ: Erlbaum.

Oen, H., & Dhar, V. (1990). User misconceptions of in-
lrmation retrieval systems. International Journal of
Man-Machine Studies, 32, 673-692.

Oeicland, WS, (1985). The elements of graphing data.
Monterey, CA: Wadsworth.

““Pm'“c- 1. (1993). Generic constraints and expressive
Molives: Rhetorical perspectives on textual dialogues.
'"-‘\':R. Blyler & C. Thralls (Eds.). Professional com-
Miication: The social perspective (pp. 92-108).
Newbury Park, C A Sage.

A ..
| ,r"\‘ (1986). The structure of users’ activities. In D.

‘”ionm" &S. Draper (Eds.), User-centered systems de-
“(pp. 243-263). Hillsdale, NJ: Erlbaum.

Date, C.J. (1992). Related database writings, 1989~1991,
Reading. MA: Addison-Wesley.

Delphi Consulting Group. (1989-1993). Information man-
agement: The next generation. 10th ed. Washington,
D.C.: Delphi Consulting Group.

Doheny-Farina, S. (1992). Rhetoric, innovation, technol-
ogy. Cambridge, MA: MIT Press.

Dragga, S., & Gong, G. (1989). Editing: The design of
rhetoric. Amityville, NY: Baywood.

Handa, C. (Ed.). (1990). Computers and community: Teach-
ing composition in the twenty-first century. Portsmouth,
NH: Boynton/Cook-Heinemann.

Hawisher, G.E.. & LeBlanc, P. (Eds.). (1992). Re-imagin-
ing computers and composition: Teaching and re-
search in the Virtual Age. Portsmouth, NH: Boyn-
ton/Cook-Heinemann.

Holdstein, D., & Selfe, C.L. (Eds.). (1990). Computers and
writing: Theory, research, and practice. New York:
Modern Language Association of America.

Holmes. N. (1984). Designer’s guide to creating charts
and diagrams. New York: Watson-Guptell.

Katzeff, C. (1988). The effect of different conceptual
models upon reasoning in a database query writing
task. [nternational Journal of Man-Machine Studies,
29, 37-62.



392|WORKPLACE STUDIES

WRITING AND I)A'I'AU\N'F'

ple Report Customized with a PC Database

L ey

I'E q .
IHNUIIH,Y ,‘,“),
135 ) "

Kostelnick, C. (1989). Visual rhetoric: A reader-oriented stored knowledge. Unpubli
;ppr;wachlto graphics and design. Technical Writing Carnegie Mellon iJnivSrsil;SI;::i(llls(ti)octoral dissertatioy, W‘d
e N o » y
Lave, 3"' (1(13’9886) 7C,‘08g81.1ilion in practice. New York: C Tufte, E. (.1990). Envisioning l'"forma;:':)gr:-] g]\c, Oct. Nov. Dec. Jan. Feb. Mar. Apr. May jupe Jul
bridge University Pres practice. New yoric T Graphics Press. shire, CT. o YA Sept, By g g
e Bcrgg(rg'n1 \;s. - Waern, Y. (1988). Cognitive aspects of comp ._hmm Variance
, L., 3erg . M. (1988). Impact of prior knowl- tasks. New York: Wiley. puter-supporeq S
edgc.of informational content and organization on Winograd, T., & Flores, F. (1986). Und o
learning search principles in a database. Contemporary ers and cognition: A 'new fou; d" ‘ersmndmg compur. ” 0e
. Educational Psychology, 90-101. wood. NJ: Ablex. 1dation for design. Noy. ,«p;N
Linde. L.. & Waern, Y. (1985). On searching an incomplete Wright, P. (1984). A user-oriented a ac )
database. International Journal of Man-Machine Stud- of tables and flowcharts. In Dp.[,)rotmh 10 the design e
ies, 22, 563-579. technology of text (pp. 3‘17_34-0 ) Ol\}dslscn (Ed.), The o
Norman, D. (1986). Cognitive engineering. In D. Norman wood Cliffs, NJ: Educational Techﬁol(;umc I- Engle- it
& S.v Draper (Eds.), User-centered system design (pp. Zmud. R.W. (1978). Concepts, theories andgtz.h i N
;31—61). Hillsdale, NJ: F.rlbaum. empirical investigation of the dir%ensiosalr;igug?: :}\\n el
Sullivan, P. (1986). Rhetoric and the search for externally concept of information. Decision Sciences, 9, 187—195c. ;\v
parchases
WeS
Tl
Appendix A: Sample Page of Detailed Charge Report
ot
Cost Cost FY costs + e
this this Com. & g
Element Reference # Identification  Status month FY Commitment  Encumbrance Encu. s
Toals
Axx Graphics XXX XXXX XXXX  projectionist 395.00 395.00 395.00
XXX XXXx Xxxxx  binding 235.15 235.15 235.15 ol
Ayy Shop Work xxx xxxx xxxx electrical 3 156.00 335.00 335.00 :Er
install 3 167.35 167.35 167.35 . -
I — -

XXX XXXX XXXX




