
IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION, VOL. 52, NO. 2, JUNE 2009 121

The Structure of PowerPoint Presentations: The Art of
Grasping Things Whole
—ALAN G. GROSS AND JOSEPH E. HARMON

Abstract—We examine PowerPoint from the point of view of Jean-luc Doumont’s design guidelines: those for
individual slides and those for whole presentations. By analyzing two presentations on the same topic, designed for
two very different audiences, we show that it follows from these guidelines that in all cases, full comprehension
requires clearly articulated overall organization that integrates the verbal and the visual into a single message. This
means that the crucial unit of analysis is not the individual slide, but the extent to which the individual slide
is integrated into the presentation as a whole. The principle by which this integration is achieved changes as the
audience does: General audience presentations are best organized by means of narrative, while professional
audience presentations are best organized by means of argument. In all cases, audience adaptation is the master
variable, determining what counts as the optimal integration of the verbal and the visual into a single message.

Index Terms—Argument, audience adaptation, Edward Tufte, effective redundancy, Jean-luc Doumont, narrative,
PowerPoint presentations, signal-to-noise ratio (SNR).

At a minimum, a presentation format should
do no harm. Yet the PowerPoint style routinely
disrupts, dominates, and trivializes content.
Thus PowerPoint presentations too often
resemble a school play—very loud, very slow,
and very simple.—Edward Tufte, “PowerPoint
Is Evil,” Wired

What comes out of PowerPoint depends largely
on what goes into it; and the tool will likely
neither improve poor thinking nor corrupt
sound reasoning.—Jean-luc Doumont, “The
Cognitive Style of PowerPoint: Slides Are Not All
Evil,” Technical Communication

PowerPoint is a milestone in communication
media preceded in importance only by paper, the
blackboard, the whiteboard, the overhead, and
the slide projector. Unlike these other milestones,
however, this one has been accompanied by
extensive criticism, most prominently the tsunami
of criticism generated by the justly admired Edward
Tufte. In The Cognitive Style of PowerPoint, Tufte
has made PowerPoint responsible not only for the
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Columbia disaster but also for far more widespread
communicative disasters in business meetings
and lecture halls: “How is it that each elaborate
architecture of thought always fits exactly on
one slide? The rigid slide-by-slide hierarchies,
indifferent to content, slice and dice the evidence
into arbitrary compartments, producing an
anti-narrative with choppy continuity” (Emphasis
in original) [1, p. 12]. From Tufte’s criticism, we
infer that the primary focus of amelioration should
not only be on whether the individual slide is well
designed, but also on whether it is well integrated
into the structure of the presentation as a whole.
In the case of general audience presentations,
the preferred structure will be narrative, as Tufte
implies. In the case of presentations to professional
audiences, in contrast, the preferred structure will
be argumentative. The preference for narrative
in general audience presentations is supported
by research in cognitive development [2]–[6]; the
preference for argument is driven by the need for
professionals to make and to support claims of new
knowledge.

By what criterion do we judge that an individual
slide is well designed and well integrated into the
presentation as a whole? According to Bertin,
graphs are well constructed if we can grasp their
point “in a single image” (Emphasis in original) [7,
p. 146]. (See also [8] and [9].) The reference is to
Gestalt psychology—to our ability to see not ears,
nose, mouth, chin, but a face; not a face, but our
professional colleague, Roger. By analogy, we opine
that slides will be well designed and well integrated
if they fulfill two conditions: We grasp them as a
single thought, while, at the same time, we grasp
their relationship to the narrative or argument
in which they are embedded. Presenters can
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achieve this dual goal most expeditiously, we think,
by following guidelines suggested by Jean-luc
Doumont. First, they should follow the guidelines
for individual slides. Slides should contain a clear
message that integrates the verbal and the visual, a
message that contains a minimum of text, generally
framed in complete sentences. Presenters should
also follow the guidelines for whole presentations:
Adapt to your audience, maximize signal, minimize
noise, and use effective redundancy [10]–[12]. In
this paper, we will discuss the former guidelines
first. Then we will focus on the latter, in our
judgment the more important and certainly the
more neglected set.

In this paper, we analyze two PowerPoint
presentations on the same topic: one for a general
and one for a professional audience. In both
cases, we apply Doumont’s guidelines. The first
presentation is “The Ongoing, Mind-blowing
Eruption of Mount St. Helens” [13] by Daniel
Dzurisin of the Cascades Volcano Observatory,
US Geological Survey (USGS). It is an example
of a PowerPoint talk for “science enthusiasts,”
that is, just about anyone with an interest
in science. No highly specialized expertise in
volcanology is presupposed. We also analyze a
professional-audience presentation, “A Dynamic
Model of Seismogenic Volcanic Extrusion, Mount St.
Helens, 2004–2005,” by Richard Iverson, also of the
Cascades Volcanic Observatory [14]. It presupposes
an audience of experts already thoroughly familiar
with the science and graphic conventions in play
and able to process complex visual information
rapidly. (Both of these presentations are available
online as supplemental downloadable material at
http://ieeexplore.ieee.org. A PowerPoint version of
the article you are reading is also available.) First,
we will look at the design of the individual slides in
both presentations; then, we will look at how the
slides integrate into the overall structure of each
presentation.

DESIGN OF INDIVIDUAL SLIDES

In a podcast [12], Doumont enunciates three
principles of the design of slides he regards as
essential. In the first place, a good presentation
without PowerPoint slides is better than a
presentation “enhanced” by badly designed slides.
“Do your slides right,” he says, “or not at all.”
Second, he insists on “a clear message supported
by visual evidence.” His ideal is “as little text as
possible”: a headline of no more than two lines
and 12 words, accompanied by a relevant visual.

Moreover, text should, as a rule, be in complete
sentences, “full sentences with subjects and verbs.”
As with Tufte, Doumont is adamantly against
“chart-junk”; he believes in the removal, not only
of superfluous words, but also of superfluous
tick marks and labels from graphs. “Suppress,
suppress, suppress” is his advice. The guidelines
that Doumont suggests for individual slides apply
across the board. Their application, however, must
be governed not by rules strictly observed, but
by good judgment; Doumont himself objects to
“arbitrary word counts” [10, p. 69]. This caveat
means that every deviation from his guidelines
must be justified as communicatively useful. The
burden of proof is placed exactly where it should
be: on the presenter.

Dzurisin’s and Iverson’s presentations generally
follow Doumont’s advice, and generally their
deviations can be justified as communicatively
effective. In one slide (Fig. 1), Iverson employs
a sentence-fragment headline spread over four
lines, but this deviation has a clear communicative
purpose: In addition to informing the audience
more succinctly than could its corresponding
sentence (“This is time-lapse photography of Mount
St. Helens dome growth, 2004–2005”), the headline
acts as a frame for a short “film” of the growth of
the dome, a sequence of still photographs that runs
at movie speed.

The next slide contains another instance of
deviation, this time by Dzurisin. In this case,
the “headline” is at the foot of the slide, in the
right-hand corner. This deviation also has a clear
communicative purpose. The sentence beginning
“October 11, 2004,” and ending on the word
“emerged” incorporates the image; in effect, the
image is part of the grammar of the sentence. The
date in the upper left-hand corner, “October 11,
2004,” accompanied by an arrow, leads the eyes of
the audience to the emerging spine—an emergence
that the clause in the bottom right-hand corner
puts into words, the verbal paralleling the visual.
At the same time, the clause informs us of the
temperature at the site of the emerging spine, a
vital detail that no photograph can show. Other
deviations by Iverson—a sentence fragment (slide
Number 7) and a three-line headline (slide Number
16)—can be similarly justified. This applies also to
Dzurisin’s further deviations—a headline at the
bottom (slide Number 5) and a sentence fragment
(slide Number 16). In all cases, the verbal and
visual elements of the slide integrate into a single
thought, a single message. (See Fig. 2.)
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Fig. 1. Short film of the growth of the new dome on Mount St. Helens.

This does not mean that every deviation from the
guidelines can be justified. Fig. 3 shows Dzurisin’s
slide. This slide is verbally top-heavy, deviating
from Doumont’s guidelines to no discernible
communicative purpose. The audience is placed
between the rock of listening to the presenter
and the hard place of deciphering the slide.
This puts the communicative burden on the
audience, rather than on the presenter. Fig. 4
is a revision that strips away the specific details
in Fig. 3 in accord with Doumont’s guidelines,
reducing Dzurisin’s conclusion to a single thought,
expressed both verbally and visually: Volcanologists
do important work in informing the general public
about impending eruptions. In the actual oral
presentation, of course, Dzurisin could have
elaborated, giving some of the specifics contained in
his original slide. It is a tricky business figuring out
what the audience needs—what the slide should
contain—and what speakers need in the way of
verbal or visual cues to keep them on track under
the pressure of public speaking.

NARRATIVE: DZURISIN’S PRESENTATION

Doumont derives his guidelines for creating
effective PowerPoint presentations from three “laws”
of communication he had previously enunciated:
“Adapt to your audience, maximize signal-to-noise

ratio, and use effective redundancy” [10, p. 68].
(See also [11].) Adapting to an audience, the first
guideline, is clearly a contextual matter; only
context will supply the specificity needed to adapt.
But regardless of the audience, according to the
second guideline, the signal-to-noise ratio (SNR)
must be maximized so that it produces a clear,
coherent message stripped of distractions. Whoever
the audience is, therefore, presentations ought
to be so structured that their verbal and visual
sequences are integrated into a whole whose
overall arrangement is readily apparent. The third
guideline, the use of effective redundancy, applies
mainly in the case of argumentation. We will
attempt to show that in narrative presentations, the
“grammar” of the story effectively shapes audience
perceptions, making such redundancy largely
redundant.

To structure his general-audience presentation,
“The Ongoing, Mind-blowing Eruption of Mount
St. Helens,” Daniel Dzurisin relies on narrative,
a sequence of events exhibiting grammar that
consists of a “setting, theme, characters, plot, and
resolution” [2, p. 162]. (See also [3].) On reflection,
the resort to narrative is unsurprising. What
Atkinson intuits in his impressive Beyond Bullet
Points [4],
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Fig. 2. Emergence of the new spine on Mount St. Helens.

Fig. 3. Concluding slide of Dzurisin’s presentation.

researchers in developmental psychology
have already discovered through painstaking
experimental work: Storytelling and story
understanding are basic human capacities that
speakers can consistently rely on. These develop

soon after language emerges. Children as young
as four have a fair grasp of the elements of story
grammar [2, p. 184], and adults never leave
storytelling far behind. Narrative is also a way of
making sense of our own lives and the lives of
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Fig. 4. Proposed revision of Fig. 3.

others. According to the German philosopher and
social critic, Jürgen Habermas, narrative is the
primary vehicle for self-understanding and social
integration:

Narrative practice not only serves trivial needs
for mutual understanding among members
trying to coordinate their common tasks; it
also has a function in the self-understanding
of persons. They have to objectivate their
belonging to the lifeworld to which, in their
actual roles as participants in communication,
they do belong. For they can develop personal
identities only if they recognize that the
sequences of their own actions form narratively
presentable life histories; they can develop
social identities only if they recognize that they
maintain their membership in social groups
by way of participating in interactions, and
thus that they are caught up in the narratively
presentable histories of collectivities.
Collectivities maintain their identities only to
the extent that the ideas members have of their

lifeworld overlap sufficiently and condense into
unproblematic background convictions. [5, p.
136]

Habermas’s son, Tilman, a developmental
psychologist, gives his father’s philosophical insight
psychological substance. Based on experimental
studies, he asserts that “even preschool children
show some competence in the relatively easy
task of assigning events to life phases, which is
mastered by age 13.... The more difficult task of
sequencing life-events is mastered by the end of
adolescence” [6, p. 4]. For this reason, the choice
of narrative in PowerPoint presentations addressed
to a general audience makes the employment of
effective redundancy largely redundant: In the case
of such presentations, the maximization of signal
over noise becomes a matter of exhibiting verbally
and visually a set of mutually reinforcing slides
fused in a single story line.

Dzurisin’s general audience presentation of the
Mount St. Helens eruption fulfills the expectations
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Fig. 5. Lava dome that resulted from the 2004–2006 Mount St. Helens eruption.

of the standard story grammar. Its setting is the
state of Washington where the volcano is located.
Its “main character” is the team of volcanologists in
charge of monitoring the eruption; their response to
the impending event is to intensify their monitoring
efforts and to keep the general public informed
of the eruption’s progress. That is the plot of
Dzurisin’s story. The resolution of this plot occurs
when the eruption is over, the public having been
kept informed and safe. The story’s theme is that
public funds have been well spent in the public’s
interest. In a sense, Dzurisin’s story has been
told only so that this theme may be inferred. This
thematic use of narrative is especially evident in
popular persuasion—in Aesop’s fables, in Christ’s
parables, in the exempla of sermons, and in such
children’s tales as The Little Engine that Could.

The slides of the first half of Dzurisin’s presentation
permit the audience to participate vicariously in
the event, to sit in a front-row seat beside the
volcanologists as they monitor the eruption. In
the second half of the presentation, the emphasis
shifts: The volcanologists and their equipment are
now center stage. As these scientists monitor the
eruption, the audience looks over their shoulders.
Only in this way can the audience appreciate the
complexity and difficulty of the scientists’ task.

The story of the eruption is told in flashback: To
dramatize its impact on the audience, Dzurisin
begins with the impressive result, the new lava
dome (Fig. 5). How was this dome created? The rest
of his presentation, in strict chronology, is designed
to answer that question.

To show the ways in which the verbal and the visual
interact to convey a single narrative message, we
analyze Dzurisin’s initial episode in its entirety, a
sequence that begins with Fig. 5, the photograph
of the new lava dome. Fig. 6 takes us back to the
beginning of the story. The audience sees what the
volcanologists saw at their moment of discovery,
a break in routine as the volcano’s “heartbeat”
suddenly quickens. The slide is really two slides.
At first, the audience sees only the left-hand
image; next, it sees both images, experiencing
vicariously the dramatic contrast the volcanologists
experienced when monitoring the surface electronic
properties (SEP) over two days in September 2004.
The slide’s verbal accompaniment mimics the
dramatic change the two graphs depict. As the
graphs reveal their secret, the sentence reveals
its secret. Dzurisin begins with an independent
clause headed by a free-floating initial pronoun:
“it.” This clause is followed by a phrase that gives
us the first clue to the identity of “it.” This phrase is
followed by a dependent clause cast, significantly,
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Fig. 6. Onset of the eruption of Mount St. Helens.

in the emphatic negative (compare “ that didn’t
stop” with the bland “ that continued”). In a bit
of mimicry, each grammatical unit is linked by
ellipses, a visual realization of the volcanologists’
reaction as they hold their collective breath in the
face of an exciting and disturbing anomaly. Finally,
the sentence ends in an exclamation point, a mark
of punctuation that heads the graph on the right,
the solution to the mystery of the initial referent:
Fig. 6 is linked to Fig. 5 as cause to effect.

In the next slide in the sequence (Fig. 7), the
shift over seven days (09/24 to 09/30) from
mild to intense seismic activity is mimicked in a
sentence that shifts in typeface from roman to
italic. In addition, the use of the past progressive
tense—saying that several earthquakes “were
occurring”—indicates that the action may extend
into a future of continuing and intensifying
earthquakes. The visual imitates the verbal:
The graph is a realization of the words Dzurisin
italicizes, “per minute.” In addition, there are links
from slide to slide. The phrase “within a few days”
links this slide to the previous one, as does the fact
that Dzurisin uses the same format to illustrate
the rapid buildup of seismic forces. Moreover, this

slide, like its partner in Fig. 6, is linked to the first
as cause to effect.

The next slide in the sequence (Fig. 8) shifts
from one visual form to another: from the
graphic evidence of increasing seismic activity to
photographic evidence that shows the evolving
effect of these “drumbeat” earthquakes on the
shape of the mountain. In this slide, the date in
the right-hand corner, September 29, 2004, links
to the previous slide’s 09/29, the date that the
frequency of these earthquakes began to rapidly
increase. At the same time, the ellipsis in this
clause links it to the sentence on the previous slide,
forming a complete sentence. The tense in both of
these sentences is the same—the past progressive.
This choice is particularly apt in the case of Fig. 8
because its image must be seen as a “freeze-frame,”
one instance in a continuous process. These last
three slides form a single coherent unit, a parallel
sequence of cause and effect: First, the drum-beat
earthquakes are detected and intensify; then, the
welt appears.

The next slide (Fig. 9) completes the sentence that
began at the bottom of the previous slide. At the
same time, its image is linked to the previous
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Fig. 7. Increase in seismic activity over a period of days.

Fig. 8. Welt forming as a result of the eruption.

one as cause to effect. This slide ends the first
narrative sequence: Its billowing smoke and ash
unmistakably reveal the dynamic process that the
graphs have detected and displayed. The process

foretold in the progressive tenses of the previous
slides now unfolds before our eyes. In this initial
sequence, the parallel between the verbal and
the visual has been consistently realized in twin
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Fig. 9. Eruption in progress.

semiotic chains. The words in this final slide in
the sequence complete the sentence that began on
the previous slide; at the same time, they sum up
the entire first episode. In parallel, the photograph
provides us with the visual climax of this episode.

The final slide that we deal with (Fig. 10) is the
transition from the first narrative sequence to the
second, from the story of the eruption to the story
of keeping the public informed. Its title announces
the new topic in a full sentence: “USGS and PNSN
(Pacific Northwest Seismic Network) provided timely
information and hazards assessments to partner
agencies and the public.” The accompanying graph
is linked to the previous slide sequence by the box
on the left-labeled “Notice of volcanic unrest.” The
labels in the inset graph on the right link science in
the making to making science public.

The full graph may seem overcrowded for general
public understanding. The audience of the
presentation, however, sees the slide unfold in six
stages. First, the audience sees only the slide title
and the long trace of seismic activity spanning the
time from September 20, 2004, through January
5, 2005. The boxes on the left and right are not
yet visible. This first stage clearly shows major
volcanic activity, followed by gradual quieting.
It presents the big picture. In the second stage,

a box appears on the left of the screen with the
words “Notice of volcanic unrest (9/26).” Here, the
speaker focuses our attention on the major volcanic
activity from September 29 through October 14.
After that, the focus turns to the box on the upper
right of the screen, a version of the box on the left
with added labels that interpret the meaning of
the changing curve. The viewer sees the text for
each date separately (9/29, 10/2, 10/6, 10/11),
allowing the speaker to focus on one date at a time.
As a consequence of this sequencing, the general
audience sees not a cluttered graphic and not noise,
but a sequential signal, an unfolding story: Thanks
to the precise monitoring of seismic activity, USGS
and PNSN were able to provide timely information
on the eruption to the media and public.

Dzurisin presents a clear and compelling story that
integrates the verbal and the visual into a single
message adapted to his audience, a presentation
that maximizes his signal without the need for
redundancy. Since his primary goal is for the
audience to experience what he experienced,
narrative is his medium—a story told in parallel
words and images. Throughout, the crucial unit of
our analysis has not been the individual slide; it
has been the extent to which the individual slide is
integrated into the presentation as a whole.
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Fig. 10. Graph showing the onset of the eruption of Mount St. Helens. The graph plots real-time seismic amplitude
(RSAM) as a function of time in Pacific Daylight Time (PDT).

ARGUMENT: IVERSON’S PRESENTATION

Richard Iverson’s PowerPoint presentation,
“Dynamic Model of Seismographic Volcanic
Extrusion, Mount St. Helens, 2004–2005,” largely
excludes the general public. This is not only because
of its technical nature; it is also because of its
argumentative structure, a structure forced on
Iverson by his need to support the claims he makes.
While telling stories and listening to them with rapt
attention is, as every parent knows, a skill well
developed in childhood, many children—and many
adults—never develop the ability to construct or to
interpret any but the simplest arguments, a fact
on which Aristotle’s Rhetoric implicitly relies. In
Aristotle’s catalogue of lines of argument, simplicity
alone rules. The central problem in understanding
arguments lies in the difference between implication
and inference. Implication is a logical relationship;
inference is its psychological counterpart. All of
Euclid’s Elements are implied by his definitions,
postulates, and axioms; but it is another matter
altogether to infer the Elements from these. Doing

this is genuinely a creative act. Moreover, following
with understanding the path that Euclid traversed is
hard work at best, even for seasoned professionals.
This is true even in the case of printed texts, where
readers have the luxury of underlining, taking notes,
moving back and forth from words to figures and
tables, and, of course, rereading. The audience of
a PowerPoint presentation has no such recourse
in following arguments; it must view one slide
after another at a uniform pace. This is the main
expository challenge faced by PowerPoint presenters
to professional audiences.

We now turn to Iverson’s solution to this problem.
A comparison between the PowerPoint presentation
and an accompanying article in Nature underlines
the more rigorous expository constraints that oral
presentations impose. In Iverson’s PowerPoint,
the three facts essential to building the model are
highlighted in individual slides that make their
relationship to the model clear. In contrast, in the
article in Nature, these facts are incorporated in
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a section “Eruptive behaviour and seismicity,”
embedded in paragraphs that do not identify their
important role:

The newly extruded dacite formed a series of
spines with freshly exposed surfaces coated
with fault gouge (that is, granulated rock
bearing multiple generations of subparallel
striations and slicken-sides). The most
prominent spine emerged in winter of 2005
and had a remarkably smooth, symmetrical
whaleback form (Fig. 1 and Supplementary
Movies 1 and 2), but most of the spines were
partly obscured as they pushed past glacial ice
and previously extruded rock. [15, p. 439]

There is an additional obstacle to fully understand
this paragraph. Seeing for oneself what is described
involves, first, turning to the following page to see
the related photographs and graphs, then going
online to view two short movies of the eruption’s
effects. These radical shifts create a burden on the
attention span of all but the most focused readers.

The comparison between written and oral scientific
communication, between Iverson’s Nature article
[15] and his PowerPoint presentation, shows that
Doumont’s guidelines—the close integration of
the verbal and the visual, the maximization of
the signal and the minimization of noise, and the
employment of effective redundancy—are vital for
maintaining audience attention and comprehension
in professional oral presentations where argument
is the dominant mode.

Iverson’s presentation exemplifies these guidelines.
The opening sequence centers upon three crucial
facts known to volcanologists as a result of the
close study of seismic activity at Mount St. Helens,
especially during its most recent eruption:

Fact 1. A large plug of volcanic rock was
formed, fitting into the volcano cone like
a loose-fitting cork in a bottle. Due to the
powerful turbulence below, for about a year
this plug had moved up and down at a nearly
constant rate.
Fact 2. The newly formed extrusions created a
series of spines whose freshly exposed surfaces
exhibited a striated fault gouge formed by the
movement of the plug against the sides of the
volcanic cone. Analysis showed that the rate of
movement of the plug weakened over time.
Fact 3. In the area of the volcano, repetitive
“drumbeat” earthquakes caused by the
oscillation of the plug occurred about every
one-hundred seconds, had a magnitude of less

than two, and were centered at depths of less
than a kilometer directly beneath the plug the
eruption created.

From these facts, Iverson and his fellow
volcanologists constructed a mechanical and
mathematical model of the eruption.

In our discussion of Iverson’s strategies of
presentation, we will focus on the sequence that
is derived by abduction from Fact 2. Abduction
is a form of reasoning identified by the American
philosopher, Charles Sanders Peirce:

The abductive suggestion comes to us like
a flash. It is an act of insight, although of
extremely fallible insight. It is true that the
different elements of the hypothesis were
in our minds before; but it is the idea of
putting together what we had never before
dreamed of putting together which flashes
the new suggestion before our contemplation.
(Emphasis in original) [16, p. 304]

From the mechanical model that is the product of
his abductive leap, Iverson infers its mathematical
counterpart. From this counterpart, in turn, he
deduces a series of empirical consequences, one
subset of which, as it happens, nearly matches
the facts on the ground. It is this approximate
coincidence that corroborates the plausibility of the
mechanicalmodel. In a nutshell, that is the argument
around which Iverson organizes his presentation.

In the first slide we reproduce, the technical language
in the text box clearly assumes a knowledgeable
audience, one that realizes that “rate-weakening
frictional strength” is not an oxymoron. This
audience is seeing with their own eyes what soon
will be captured by a mechanical model. First, they
see the photograph without the caption; then, the
caption enters from stage right. At the same time, the
arrow points directly to the feature in question.

The next slide (Fig. 12) features a graph analyzing
the evolution of the event just depicted. The
presence of the same heading in the same
heading format—twin examples of effective
redundancy—binds these two slides into a single
cognitive unit. The graph indicates that slip, the
upward motion of the volcanic plug, increases
as a consequence of reduced friction. In the
graph, shear stress (stress parallel to the face of
the material) is measured in kilopascals (kPa),
ten of which equal one atmosphere of pressure.
The graph shows us two curves: a red one
for a slower slip and a blue one for its faster
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Fig. 11. Striated fault gouge as it exists in nature.

variety. The different colors make discrimination
and comparison easier. The two slides combine
to give us a multifaceted picture of the fact
expressed in the single heading. We first see
the gouge as it exists in nature (Fig. 11); we
next see its transformation into standard physics
measurements in support of Fact 2 (Fig. 12).

What accounts for Fact 2? The authors model this
volcanic system as a damped oscillator, one whose
back-and-forth movements are reduced over time.
These movements are repetitive displacements (slip)
that are intermittent (stick). It is this start-and-stop
motion that causes the drumbeat earthquakes
mentioned in Fact 3. The slide in Fig. 13 models
the mechanism behind this motion. A plug of
mass under pressure from the rising molten
rock or magma , and counteracted by the force of
friction , oscillates around a point of equilibrium
as a consequence of the drumbeat earthquakes
that diminish in intensity over time. Beneath each
variable, parameter, and constant in the diagram,
its circled shorthand symbol appears. These circles
are color coded for ease of identification: brown
for constants, blue for parameters, and red for

variables, an example of effective redundancy. The
color mapping links the mechanical model to the
equations that follow in the next slide.

The remainder of the presentation concerns the
construction of the mathematical counterpart of
this mechanical model and the derivation of its
empirical consequences. In our discussion, we
focus on two related slides in the mathematical
model sequence. The slide reproduced below
(Fig. 14) would not sit well with a general audience.
For them, it would be noise. But professionals
attending a conference presentation about a new
model of volcano extrusion dynamics would be
unfazed by such fairly conventional mathematics.

This set of equations is embedded in a single
sentence that conveys a single thought: When the
plug velocity is high, the damping factor is to a
first approximation a function of the rate-weakening
strength multiplied by that velocity. Moreover,
this equation links the mathematical model (Fig. 14)
to its mechanical counterpart (Fig. 13). That is,
in the equation matches in the model, matches

and matches .
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Fig. 12. Graphing the activity that creates the striated fault gouge.

The final slide we reproduce (Fig. 15) contains two
graphs, each conveying a different facet of the
same concept: As the magnitude of increases,
the eruption becomes more violent. The graph on
the left shows the shape of the stick-slip cycle over
time. The graph on the right shows the relationship
of this cycle to pressure and velocity. In viewing
this slide, the audience first sees only the pair of
graphs and their labels. At this juncture, a blue
bar moves from the stage right across the screen,
its twin arrows pointing to the relevant curves for

, the condition approximating that of the
actual Mount St. Helens eruption. This blue bar
that has created emphasis throughout Iverson’s
presentation is an example of effective format
redundancy. (There is one exception: a red label
with an arrow that enters stage-right in slide
Number 19.)

Iverson’s presentation ends as do most PowerPoints
for professional audiences, with a bulleted or
numbered list of conclusions. Most of these
presentations also start with an introductory list
that establishes a research problem. Since this
presentation does not have such a list, we have

taken the liberty of creating effective redundancy
by borrowing from the introduction of the Nature
article by Iverson and his coworkers:
• Volcanic eruptions are difficult to model.
• The recent eruption at Mount St. Helens

exhibited near-equilibrium behavior for about a
year.

• This behavior includes a nearly steady extrusion
of volcanic material coupled with periodic shallow
drumbeat earthquakes.

• The authors modeled this behavior mechanically
and mathematically as a damped oscillator.

Iverson’s professional presentation is like its
general-audience counterpart in that it follows
Doumont’s PowerPoint guidelines for whole
presentations. Overall, despite the complexity
of the science, the logic of Iverson’s argument
is straightforward—an abductive leap from the
crucial facts to a mechanical model, followed by
a deductive movement from the mathematical
counterpart of this model to a series of empirical
consequences, one subset of which corroborates
the model by approximating the actual conditions of
the Mount St. Helens eruption. While by no means
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Fig. 13. Physical model of extrusion dynamics. SPASM is the model’s name. It stands for seismogenic play of
ascending, solidifying magma. Also, 1-D stands for one dimensional.

simple, Iverson’s is an argument adapted to the
interests and abilities of its audience, an argument
whose clear structure maximizes signal and
minimizes noise. Well-judged redundancy makes
this structure even more transparent. Throughout,
as with Dzurisin, the crucial unit of analysis for
those interested in the structure of PowerPoint
presentations has not been the individual slide; it
has been the extent to which the individual slide is
integrated into the presentation as a whole.

In the constant struggle to maintain an audience’s
attention, PowerPoint is a useful, though potentially
dangerous, tool. It is potentially dangerous because
its default conditions—its six levels of hierarchy,
embedded templates, and many options for slide
transitions—constitute an invitation to verbal

and visual nightmare. In the worst presentations,
verbal and visual clutter combine to transform the
audience’s goodwill into bewilderment and hostility.
But such abuse is unnecessary. PowerPoint is a
useful tool in the hands of skilled communicators,
such as Dzurisin and Iverson. Implicitly, they
follow Doumont’s guidelines. Especially at the
level of the whole, they are always vigilant in
providing the reader with an easily perceived
overarching structure—narrative in the case of
general audiences and argumentative in the case
of professional audiences. This structure integrates
the verbal and the visual into a presentation
adapted to its audience, one that maximizes the
SNR in order to produce a coherent, memorable
message, one always firmly in the forefront of the
audience’s attention.
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Fig. 14. Mathematics behind the physical model.

Fig. 15. Graphs of D (dimensionless damping) calculated from the mathematical model of the Mount St. Helens
eruption.

CONCLUSION

What is the epistemological status of Doumont’s
guidelines? The question is pertinent because
these guidelines are widely cited in the literature

on technical communication and widely lauded as
exemplary. We might think that, consequently, they
have been regularly entertained by experimentalists
as hypotheses and subsequently confirmed or
disconfirmed, in part or as a whole. At first, this
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seems most definitely not the case; researchers
refer to his work, but do not engage it in testing. On
closer inspection, however, Doumont’s guidelines
have been subject to experimental test, at least at
the level of the individual slide. Arguing in favor of
“a succinct sentence headline supported by visual
evidence to meet the audience’s need to understand
the technical concepts being presented” [17, p.
417], Alley and Neeley document the acceptance of a
new slide format that incorporates this innovation.
Alley et al. present evidence that sentence headlines
improve retention better than phrase headlines
[18]. In her exploration of fonts in projected
PowerPoint text slides, Mackiewicz examines the
effect of various fonts on audience perceptions of
reading comfort, professional appearance, interest,
and attractiveness [19]. This is essentially a study
in increasing the strength of signal over noise.

But while Doumont’s guidelines for individual
slides have been confirmed in part, his guidelines
for whole presentations have been ignored by
experimentalists in technical communication. As a
consequence, the current epistemological status
of these guidelines is that of sound professional
advice backed by extensive experience. They are
not knowledge. In this sense, this paper traffics in
doxa, what professionals know to be plausible, not
epistēmē, what they know to be true. As in physics,
progress is possible only if a dialectical exchange
between doxa and epistēmē exists, between the
knowledge we think we have, and knowledge on
which we have a right to rely. In the long run, then,
Doumont’s whole-presentation guidelines must
be transformed into hypotheses and subjected to
experimental test. Such work should focus on the
extent to which individual slides are integrated into
the presentation as a whole: That is the proper
unit of analysis. This paper will have made a
contribution to knowledge if it serves as a prelude
to sound experimental work at the level of whole
PowerPoint presentations.
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