
sUp'erficial
characteristics



Exceeding the boundaries of a single screen

Supplying inadequate context for the data

Displaying excessive detail or precision

Choosing a deficient measure

Choosing inappropriate display media

Introducing meaningless variety

Using poorly designed display media

Encoding quantitative data inaccurately

Arranging the data poorly

Highlighting important data ineffectively or not at all

Cluttering the display with useless decoration

Misusing or overusing color

Designing an unattractive visual display

The fundamental challenge of dashboard design is the need to squeeze
a great deal of information into a small amount of space, resulting in a
display that is easily and immediately understandable. If this doesn't sound
challenging, either you are an expert designer with extensive dashboard
experience, or you are basking in the glow of naivete. Attempt the task,
and you will find that dashboards pose a unique data visualization chal-
lenge. And don't assume that you can look to your software vendor for
help-if they have the necessary design talent, they're doing a great job of
hiding it.

Sadly, it is easy to find many examples of the mistakes you should avoid by
looking no further than the web sites of the software vendors themselves.
Let's use some of these examples to examine design that doesn't work and
learn why it doesn't.
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In almost every case, I've chosen to use

actual examples from vendor web sites to

illustrate dashboard design mistakes. In

doing so, I am not saying that the software

that produced the example is bad-I'm

not commenting on the quality of the

software one way or another. What I am

saying is that the design practice is bad.

This results primarily from vendors' lack

of expertise in or inattention to visual

design. These vendors should know better,

but they've chosen to focus their energies

on other aspects of their products, often

highlighting glitzy visual features that

actually undermine effective communica-

tion. I hope that seeing their work used to

illustrate poor dashboard design will serve

as a wake-up call to start paying attention

to the features that really matter.

Exceeding the Boundaries of a Single Screen
My insistence that a dashboard should confine its display to a single
screen, with no need for scrolling or switching between multiple screens,
might seem arbitrary and a bit finicky, but it is based on solid and practi-
cal rationale. After studying data visualization for a while, including visual
perception, one discovers that something powerful happens when things
are seen together, all within eye span. Likewise, something critical is lost
when you lose sight of some data by scrolling or switching to another
screen to see other data. Part of the problem is that we can hold only a
few chunks of information at a time in short-term memory. Relying on the
mind's eye to remember information that is no longer visible is a rocky
venture.

One of the great benefits of a dashboard as a medium of communication
is the simultaneity of vision that it offers: the ability to see everything that
you need at once. This enables comparisons that lead to insights-those
"Aha!" experiences that might not occur in any other way. Clearly, exceed-
ing the boundaries of a single screen negates this benefit. Let's examine the
two versions of this problem-fragmenting data into separate screens and
requiring scrolling-independently.

Fragmenting Data into Separate Screens

Information that appears on dashboards is often fragmented in one of two
ways:

Separated into discrete screens to which one must navigate
Separated into different instances of a ingle screen that are accessed
through some form of interaction

Enabling users to navigate to discrete screens or different instances of a
single screen to access additional information is not, in general, a bad
practice. Allowing navigation to further detail or to a different set of infor-
mation that achieves its purpose best by standing alone can be a powerful
dashboard feature. However, when all the information should be seen at
the same time to gain the desired insights, that fragmentation undermines
the unique advantages of a da hboard. Fragmenting data that should be
seen together is a mistake.

Let's look at an example. The dashboard in Figure 3-1 fragments the data
that executives need into 10 separate dashboards. This would be fine if the
executives wouldn't benefit from seeing these various measures together,
but that is hardly the case.
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Executive Dashboard
Past Due Loans as a % of Total Loans

'Ut'C 30. 100

Channel loan Type Balance
• ALL • ALL

Figure 3-1. This dashboard fragments the data in a way that undermines the viewer's ability to see meaningful relationships.

In this example, a banking executive is forced to examine the performance
of the following aspects of the business separately:

• Highlights
• Deposits
• Past due loans
• Profitability

• Growth
• Loans
• Risk
• Deposit mix
• Channels
• Market share

Each of these screens presents a separate, high-level snapshot of a single
set of measures that ought to be integrated into a single screen. Despite
what you might assume about the available screen labeled "Highlights,"
it does not provide a consolidated visual overview of the data but consists
primarily of a text table that contains several of the measures. A bank-
ing executive needs to see these measures together in a way that enables
comparisons to understand how they relate to and influence one another.
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Product
Product 1
Product 2
Product 3
Product 4
Product 5
Product 6
Product 7
Product 8
Product 9
Product 10
Product II
Product 12
Product 13
Product 14
Product 15
Product 16
Product 17
Product 18
Product 19
Product 20

Splitting the big picture into a series of separate small pictures is a mistake
whenever seeing the big picture is worthwhile.

A similar example, from the same software vendor, is shown in Figure 3-2.
This time the picture of daily sales has been split into a separate dashboard
for each of 20 products. If the intention is to serve the needs of product
managers who are each exclusively interested in a single product and never
want to compare sales of that product to others, this design doesn't frag-
ment the data in a harmful way. If, however, any benefit can be gained by
viewing the sales of multiple products together, which is almost surely the
case, this design fails.

Daily Sales Dashboard - October 2003

Walks-In Rcscllerinternet Catalog

1
YTD Units Returns Rate

[ I i
I L _

6.5% 609% 175% 15.1%
Sales By Channel - YTO

7,822

E
October Units

It Units Sold 0 Dollars

Daily Sales
Daily Shipments $

Shipments 0 8acklog
52,50050

45
40
35
30
25
20
15
10
5

$2,000

$1,500

S1.000

$500

$-

Figure 3-2. This dashboard requires viewers to click on a desired product and view information for only one product at a time.

Requiring Scrolling

The dashboard in Figure 3-3 illustrates the problem that' created when
scrolling is required to see all the data. or only are we left wondering
what lies below the bottom of the screen in the dashboard as a whole, but
we're also given immediate visual access only to the first of many me tries
that appear in the scrollable box at the top right, beginning with" o.
Transactions." We'd be better off reading a printed report extending across
multiple pages, because at least then we could layout all of the pages at
once for simultaneous viewing. People commonly assume that anything
that lies beyond their immediate field of vision and requires scrolling to see
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is of less importance than what's immediately visible. Many viewers won't
bother to look at what lies off the screen, and those who take the time will
likely resent the effort .
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Figure 3-3. This dashboard demonstrates the effectiveness that is sacrificed when scrolling is required to see all the information.

Supplying Inadequate Context for the Data
Measures of what's currently going on in the business rarely do well as
a solo act; they need a good supporting cast to succeed. For example, to
state that quarter-to-date sales total $736,502 without any context means
little. Compared to what? Is this good or bad? How good or bad? Are
we on track? Are we doing better than we have in the past, or worse than
we've forecasted? Supplying the right context for key measures makes the
difference between numbers that just sit there on the screen and those that
enlighten and inspire action.

The gauges in Figure 3-4 could easily have incorporated useful context,
but they fall short of their potential. For instance, the center gauge tells us
only that 7,822 units have sold this year to date, and that this number is
good (indicated by the green arrow). A quantitative scale on a graph, such
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as the radial scales of tick marks on these gauges, is meant to provide an
approximation of the measure, but it can only do so if the scale is labeled
with numbers, which the e gauges lack. If the numbers had been present,
the positions of the arrows might have been meaningful, but here the pres-
ence of the tick marks along a radial axis suggests useful information that
hasn't actually been included.

Oc ober Units YTD Units Returns Rate
Figure 3-4. These dashboard gauges fail to provide adequate context to make the measures
meaningful.

These gauges use up a great deal of space to tell us nothing whatsoever.
The same information could have been communicated imply as text in
much less space, without any loss of meaning:

YTD Units
October Units
Returns Rate

7,822
869

0.26%

Another failure of these gauges is that they tease us by coloring the arrows
to indicate good or bad performance, without telling us how good or bad
it is. They could easily have done this by labeling the quantitative scales
and visually encoding section along the scales as good or bad, rather than
just encoding the arrows in this manner. Had this been done, we would be
able to see at a glance how good or bad a measure is by how far the arrow
points into the good or bad ranges.

The gauge that appears in Figure 3-5 does a better job of incorporating
context in the form of meaningful comparisons. Here, the potential of the
graphical display is more fully realized. The gauge measures the average
duration of phone calls and is part of a larger dashboard of call-center data.

Supplying context for measures need not always involve a choice of
the single best comparison-rather, several contexts may be given. For
instance, quarter-to-date sales of 736,502 might benefit from compari-
sons to the budget target of $1,000,000; sales on this day last year of
$856,923; and a time-serie of sales figures for the la t six quarters. Such
a display would provide much richer insight than a simple display of the



CHAPTER TIIREE: THIRTEEN COMMON MISTAKES IN DASHBOARD DESIGN I 55

current sales figure, with or without an indication of whether it's "good"
or "bad." You must be careful, however, when incorporating rich context
such as this to do so in a way that doesn't force the viewer to get bogged
down in reading the details to get the basic message. It is useful to provide
a visually prominent display of the primary information and to subdue the
supporting context somewhat, so that it doesn't get in the way when the
dashboard is being quickly scanned for key points.

Company
average

Industry
best practice~ , -----

Figure 3·5. This dashboard gauge (found in a paper entitled "Making Dashboards Actionable,"

written by Laurie M. Orlov and published in December 2003 by Forrester Research, lnc.) does
a better job than those in Figure 3-4 of using a gauge effectively.

The amount of context that ought to be incorporated to enrich the mea-
sures on a dashboard depends on its purpose and the needs of its viewers.
More is not always better, but when more provides real value, it ought to
be included in a way that supports both a quick overview without distrac-
tion as well as contextual information for richer understanding.

Displaying Excessive Detail or Precision
Dashboards almost always require fairly high-level information to sup-
port the viewer's need for a quick overview. Too much detail, or measures
that are expressed too precisely (for example, $3,848,305.93 rather than

3,848,305, or perhaps even $3.8M), just slow viewers down without
providing them any benefit. In a way, this problem is the opposite extreme
of the one we examined in the previous section-too much information
rather than too little.

The dashboard in Figure 3-6 illustrates this type of excess. Examine the
two sections that I've enclosed in red rectangles. The lower-right section

I believe that the circular shape used by

gauges like this one wastes valuable space

on a dashboard, as I'll explain in Chapter

6, Effective Dashboard Display Media.

Nevertheless, I commend this gauge for

displaying richer information than most.
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displays from 4 to 10 decimal digits for each measure, which might be
useful in some contexts, but doubtfully in a dashboard. The highlighted
section above displays time down to the level of seconds, which also seems
like overkill in this context. With a dashboard, every unnecessary piece of
information results in time wasted trying to filter out what's important,
which is intolerable when time is of the essence.
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Figure 3-6. This dashboard shows unnecessary detail, such as times expressed to the second and measures expressed to 10 decimal places.

Choosing a Deficient Measure
For a measure to be meaningful, we must know what is being measured
and the units in which the measure is being expressed. A measure is defi-
cient if it isn't the one that most clearly and efficiently communicates the
meaning that the dashboard viewer should discern. It can be accurate, yet
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not the best choice for the intended message. For example, if the dash-
board viewer only needs to know to what degree actual revenue differs
from budgeted revenue, it would be more direct to simply express the vari-
ance as -9% (and perhaps display the variance of -$8,066 as well) rather
than displaying the actual revenue amount of $76,934 and the budgeted
revenue amount of $85,000 and leaving it to the viewer to calculate the
difference. In this case, a percentage clearly focuses attention on the vari-
ance in a manner that is directly intelligible.

Figure 3-7 illustrates this point. While this graph displays actual and bud-
geted revenues separately, its purpose is to communicate the variance of
actual revenues from the budget.

The variance, however, could have been displayed more vividly by encod-
ing budgeted revenue as a reference line of 0% and the variance as a line
that meanders above and below budget (expressed in units of positive
and negative percentages, as shown on the next page in Figure 3-8). The
point here is to always think carefully about the message that most directly
supports the viewer's needs, and then select the measure that most directly
supports that message.

Revenue
Actual to Budget Variance

$120,000

$100,000

$80,000

$60,000

$40,000

$20,000

$OLI----------------------------------------------
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Week

Figure 3-7. This graph illustrates the use of measures that fail to directly express the intended

message.

Budget

Actual
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Variance Revenue
Actual to Budget Variance

Budget

+40%

Actual

+30%

+20%

+10%

0%

-10%

-20%

-30%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Week

Figure 3-8. This graph is designed to emphasize deviation from a target, which it accom-

plishes in part by expressing the difference between budgeted and actual revenues using
percentages.

Choosing inappropriate display media is one of the most common design
mistakes made, not just in dashboards, but in all forms of quantitative
data presentation. For instance, using a graph when a table of numbers
would work better, and vice versa, is a frequent mistake. Allow me to illus-
trate using several examples beginning with the pie chart in Figure 3-9.

Choosing Inappropriate Display Media

Probability of Women Oevl!loping
Invashtl! Cancers (Birtn to Dea In %)

Lung
5.88%

\
Br'easl 13.30"-

f

Colon 5.56'J(.

Figure 3-9. This chart illustrates a common problem with pie charts.



Figure 3-10. This example shows that even when they are used correctly to present parts of a

whole, pie charts are difficult to interpret accurately.
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This pie chart is part of a dashboard that displays breast cancer statistics.
Look at it for a moment and see if anything seems odd.

Pie charts are designed specifically to present parts of a whole, and the
whole should always add up to 100%. Here, the slice labeled "Breast
13.30%" looks like it represents around 40% of the pie-a far cry from
13.3%. Despite the meaning that a pie chart suggests, these slices are not
parts of a whole; they represent the probability that a woman will develop
a particular form of cancer (breast, lung, colon, and six types that aren't
labeled). This misuse of a pie chart invites confusion.

The truth is, I never recommend the use of pie charts. The only thing they
have going for them is the fact that everybody immediately knows when
they see a pie chart that they are seeing parts of a whole (or ought to be).
Beyond that, pie charts don't display quantitative data very effectively.
As you'll see in Chapter 4, Tapping into the Power of Visual Perception,
humans can't compare two-dimensional areas or angles very accurately-
and these are the two means that pie charts use to encode quantitative
data. Bar graphs are a much better way to display this information.

The pie chart in Figure 3-10 shows that even when correctly used to
present parts of a whole, these graphs don't work very well. Without the
value labels, you would only be able to discern that opportunities rated
as "Fair" represent the largest group, those rated as "Field Sales: 2-Very
High" represent a miniscule group, and the other ratings groups are
roughly equal in size.

b£ t~umber of New Onpertnnltles by lead Quality

I !·EXtelient

I 2-Vr:ry HiQn

13·Hi<;i"1
17.3% 14.7%

I 4'F~

15·Poor

Field S~1e5:
2-Very HiQn

• I.klspt"ifiecl

Refer to my book Show Me the Numbers:

Designing Tables and Graphs to Enlighten

(Oakland, CA: Analytics Press, 2004) for a

thorough treatment of the types of graphs

that work best for the most common

quantitative messages communicated in

business.
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Figure 3-11 displays the same data as Figure 3-10, this time using a
horizontal bar graph that can be interpreted much more efficiently and
accurately.

New Opportunities by Lead Quality

0% 5% 10% 15% 20% 25%

Fair iiiiiiiiiiiiiiiiiiiiiiiiiiiii.--~

Hi9h§~
Very High

Unspecified

Poor

Excellent

Field Sales: Very High I
Figure 3-11. This horizontal bar graph does a much better job of displaying part-to-whole data

than the preceding pie charts.

Other types of graphs can be equally ineffective. For example, the graph
in Figure 3-12 shows little regard for the viewer's time and no understand-
ing of visual perception. This graph compares revenue to operating costs
across five months, using the size of overlapping circles (sometimes called
bubbles) to encode the quantities. Just as with the slices of a pie, using
circles to encode quantity relies on the viewer's ability to compare two-
dimensional areas, which we simply cannot accurately do. Take the values
for the month of February as an example. Assuming that operating costs
equal $10,000, what is the revenue value?

Costs vs . Revenue•. -
I

Janua.-y
I

Febr-ua.-y

• Revenues

I I
Ma<ch Ap<il

Operating Cosu.

I
May

Figure 3-12. This graph uses the two-dimensional area of circles to encode their values,

which needlessly obscures the data.

Our natural tendency is to compare the sizes of the two circles using a
single dimension-length or width-equal to the diameter of each, which
suggests that revenue is about three times that of operating costs, or about
$30,000. This conclusion is wrong, however, to a huge degree. The two-
dimensional area of the revenue circle is actually about nine times bigger
than that of the operating costs circle, resulting in a value of $90,000.
Oops! ot even close.



Figure 3-14. This radar graph obscures the straightforward data that it's trying to convey.
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Now compare operating costs for the months of February and May. It
appears that costs in May are greater than those in February, right? In fact,
the interior circles are the same size-measure them and see. The rev-
enue bubble in May is smaller than the one in February, which makes the
enclosed operating costs bubble in May seem bigger, but this is an optical
illusion. As you can see, the use of a bubble chart for this financial data
was a poor choice. A simple bar graph like the one in Figure 3-13 works
much better.

2004
Revenue vs. 'pt :-~~Costu.s. $

100,000

80,000

60,000

40,000

20,000

o
FebruaryJanuary March April May

Figure 3-13. This bar graph does a good job of displaying a time series of actual versus

budgeted revenue values.

Actual versus budgeted revenue is also the subject of Figure 3-14, but this
time it's subdivided into geographical regions rather than time slices and
displayed as a radar graph. The quantitative scale on a radar graph is laid
along each of the axis lines that extend from the center to the perimeter,
like radius lines of a circle. The smallest values are those with the shortest
distance between the center point and the perimeter.

Actual vs. Budget (Revenue)

Nor-th Am er-ican

All Eur-opean

Sou th Am er-ican Aaian

Actual Budget
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The lack of labeled axes in this graph limits its meaning, but the choice of
a radar graph to display this information in the first place is an even more
fundamental error. Once again, a simple bar graph like the one in Figure
3-15 would communicate this data much more effectively. Radar graphs
are rarely appropriate media for displaying business data. Their circular
shape obscures data that would be quite clear in a linear display such as a
bar graph.

Revenue
U.S. Dollars
(thousands)

7,000

2005 VID as of April 5, 2005

• Actual Budget

6,000

5,000

4,000

3,000

2,000

1,000

o
North America South America Europe All OthersAsia

Figure 3-15. This bar graph effectively compares actual to budgeted revenue data.

The last example that I'll use to illustrate my point about choosing inap-
propriate means of display appears in Figure 3-16.

Figure 3-16. This display uselessly encodes quantitative values on a map of the United States.
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129.680

Budget
$78,950
119,850
$49,100
125,180
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There are times when it is very useful to arrange data spatially, such as
in the form of a map or the floor plan of a building, but this isn't one of
them. We don't derive any insight by laying out revenue information-in
this case, whether revenues are good (green light), mediocre (yellow light),
or poor (red light), in the geographical regions South (brown), Central
(orange), West (tan), and East (blue)-on a map.

If the graphical display were presenting meaningful geographical rela-
tionships-say, for shipments of wine from California, to indicate where
special taxes must be paid whenever deliveries cross state lines-perhaps a
geographical display would provide some insight. With this simple set of
four regions with no particular factors attached to geographical location,
however, the use of a map simply takes up a lot of space to say no more
than we find in the table that appears on this same dashboard, which is
shown in Figure 3-17.

ast
West
South
Central

Figure 3·17. This table, from the same dashboard, provides a more appropriate display of the

regional revenue data that appears in Figure 3·16.

Introducing Meaningless Variety
The mistake of introducing meaningless variety into a dashboard design
is closely tied to the one we just examined. I've found that people often
hesitate to use the same type of display medium multiple times on a
dashboard, out of what I assume is a sense that viewers will be bored by
the sameness. Variety might be the spice of life, but if it is introduced on a
dashboard for its own sake, the display suffers. You should always select
the means of display that works best, even if that results in a dashboard
that is filled with nothing but multiple instances of the same type of graph.
If you are giving viewers the information that they desperately need to do
their jobs, the data won't bore them just because it's all displayed in the
same way. They will definitely get aggravated, however, if forced to work
harder than necessary to get the information they need due to arbitrary
variety in the display media. In fact, wherever appropriate, consistency in
the means of display allows viewers to use the same perceptual strategy for
interpreting the data, which saves time and energy.
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Figure 3-18 illustrates variety gone amok. This visual jumble requires a
shift in perceptual strategy for each display item on the dashboard, which
means extra time and effort on the user's part.

Revenue by Region

Revenue over Margin
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Figure 3-18. This dashboard exhibits an unnecessary variety of display media.

Using Poorly Designed Display Media
It isn't enough to choose the right medium to display the data and its
message-you also must design the components of that medium to com-
municate clearly and efficiently, without distraction. Most graphs used in
business today are poorly designed. The reason is simple: almost no one
has been trained in the fundamental principles and practices of effective
graph design. This content is thoroughly covered in my book Show Me the

umbers: Designing Tables and Graphs to Enlighten, so I won't repeat
myself here. Instead, I'll simply illustrate the problem with a few examples.

In addition to the fact that a bar graph would have been a better choice to
display this data (the division of revenue between six sales), Figure 3-19
exhibits several design problems. Look at it for a moment and see if you
can identify aspects of its design that inhibit quick and easy interpretation.
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Figure 3-19. This pie chart illustrates several design problems.

Here are the primary problems that I see:

A legend was used to label and assign values to the slices of the
pie. This forces our eyes to bounce back and forth between the
graph and the legend to glean meaning, which is a waste of time
and effort when the slices could have been labeled directly.

The order of the slices and the corresponding labels appears
random. Ordering them by size would have provided useful infor-
mation that could have been assimilated instantly.

The bright colors of the pie slices produce sensory overkill. Bright
colors ought to be reserved for specific data that should stand out
from the rest.

The pie chart in Figure 3-20 also illustrates a problem with color choice.

OrAle Sesslons by Sef1fer Type
Ssrver tYPE' (sesStOOs)
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1)% 0 ~t:JI)AY(3)
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~ SMTP(6)
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WE8UI (1)

• O..IP (3)
N8 (0)

Figure 3-20. This pie chart uses of colors for the slices that are too much alike to be clearly

distinguished.



In the last section, I spoke of bar graphs as a preferable alternative to cer-
tain other display media. However, while bar graphs can do an excellent
job of displaying quantitative data, they can be misused as well. Examine
the graph in Figure 3-22, and take a moment to list any problems with its
design that you see. Write down your observations below before reading
on, if you'd like.
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In this case, the 11 colors that were chosen are too similar. It is difficult
to determine which of the hues along the yellow through orange to red
spectrum in the legend corresponds to each slice of the pie. This kind of
eye-straining exercise is deadly, especially on a dashboard.

Another example of an ineffective display medium is shown in Figure
3-21. These meters are an attempt to be true to the metaphor of a car
dashboard. Notice that the numbers look just like they would on an
odometer: they lack the commas normally used to delineate every set of
three digits to help us distinguish thousands from millions, and so on. In
a misguided effort to make the e meters look realistic, their developers
made the numbers harder to read-engineers designed these meters, not
business people. otice also that numbers along the quantitative scale are
positioned inside rather than outside the axis, which will cause them to be
obscured by the needle when it points directly to them, and that the posi-
tioning of the text at the bottom of each meter (for example, "4382934
Amount Sold" on the "Internet Revenue" meter) obstructs the needle for
measures near the bottom or top of the cale.

Ju of F•.b 22, 2003 ';32:02 PM AJ of F.b 22, 2003 9133102 PM A, of Feb 22. 2003 '913,..:01 PM ,As:of Feb 22, 2003 '9135;01 PM IU of Feb 22, 2003 '9;36;00 PM

Figure 3·21. These dashboard meters have definitely taken the dashboard metaphor too far.
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You might have noticed that the grid lines on the graph (not to mention
the background pattern of colored rectangles) do nothing but distract
from the data. Grid lines such as these, especially when visually promi-
nent, make it more difficult to see the shape of the data. Perhaps you also
noticed that the 3-D effect of the graph not only added no value, but also
made the values encoded by the bars harder to interpret. Anything else?
Well, this graph illustrates a common problem with color. Why is each of
the bars a different color? The colors aren't being used to identify the bars,
as each one has a label to its left. Differences in the color of data-encoding
objects should always be meaningful; otherwise, they needlessly grab our
attention and cause us to search for meaning that isn't there.

Average Flight Loading - Febl"uary
Flights Ol"iginating at LAX

CLICK BARS to see
Flight Load Map

17U-LAX>DE

o 80 100

Figure 3-22. This bar graph, found on a dashboard, exhibits several design problems.

The distinct colors of the bars in Figure 3-23 do, thankfully, carry mean-
ing, but here the colors are distractingly bright and the 3-D effect makes
them hard to read.

Actual Budget

I_ East West _ South _ Central I
Figure 3-23. This bar graph, found on a dashboard, was poorly designed in a number of ways.



Sometimes graphical representations of quantitative data are mistak-
enly designed in ways that display inaccurate values. In Figure 3-25, for
instance, the quantitative scale along the vertical axis was improperly set
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However, this isn't the problem that I most want you to notice. The pur-
pose of the graph is to compare actual to budgeted revenues for each of
the four regions, but something about its design makes this difficult. Can
you see the problem? Given its purpose, the bars for actual and budgeted
revenues for each region should have been placed next to one another. As
they are, it is unnecessarily difficult to compare them. Simple design mis-
takes like this can significantly undermine the success of a dashboard.

Several of the examples that we've examined have been rendered in 3D,
even though the third dimension of depth doesn't encode any meaning.
Even when the third dimension is used to encode a separate variable,
however, it still poses a problem. The graph in Figure 3-24 uses the third
dimension of depth to represent time (the four quarters of the year 2001).
The problem in this case isn't that the third dimension is meaningless, but
rather that you can't read everything on the chart. This is caused by occlu-
sion. Adding the dimension of depth causes some of the bars to be hidden
behind-or occluded by-others. For instance, what were fax revenues for
Quarter 3? You can't tell because the bar is completely hidden. Whether
the third dimension is used to encode data or not, you should almost
always avoid 3-D graphs. Exceptions to this rule are rare when displaying
typical business data.
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Figure 3-24. This 3-D bar graph illustrates the problem of occlusion.

Encoding Quantitative Data Inaccurately



The dashboard in Figure 3-26 illustrates some of the problems often associ-
ated with poor arrangement of data. Notice first of all that the most promi-
nent position on this dashboard-the top left-is used to display the ven-
dor's logo and navigational controls. What a waste of prime real estate! As
you scan down the screen, the next information that you see is a gauge that
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for a graph that encodes data in the form of bars. The length of a bar rep-
resents its quantitative value. The bars in this graph that represent revenue
and costs for the month of January suggest that revenue was about four
times costs. An examination of the scale, however, reveals the error of
this natural assumption: the revenue is actually less than double the costs.
The problem is that the values begin at $500,000 rather than $0, as they
always should in a bar graph.

Revenue and Costs by Month

51,250,000 I I

5500,000

• Costs

$1,000,000 I _ • • • • • • • • • • • I

• Re-...enue

$750,000 I. • • • • • • • • • • • I

~ ~ ~ ~ _ ~ ~ ~ _ ~ b ~

Figure 3-25. This bar graph encodes the quantitative values as bars inaccurately, by failing to

begin the scale at zero.

Arranging the Data Poorly
Dashboards often need to present a large amount of information in a lim-
ited amount of space. If the information isn't organized well, with appro-
priate placement of information based on importance and desired viewing
sequence, along with a visual design that segregates data into meaningful
groups without fragmenting it into a confusing labyrinth, the result is a
cluttered mess. Most examples of dashboards found on the Web are com-
posed of a small amount of data to avoid the need for skilled visual design,
but they still often manage to look cluttered and thrown together. The goal
is not simply to make the dashboard look good, but to arrange the data in
a manner that fits the way it's used. The most important data ought to be
prominent. Data that require immediate attention ought to stand out. Data
that should be compared ought to be arranged and visually designed to
encourage comparisons.
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presents the average order size. It's possible that average order size might
be someone's primary interest, but it's unlikely that, of all the information
that appears on this dashboard, this is the most important. As I'll discuss in
Chapter 5, Eloquence Through Simplicity, the least prominent real estate
on the screen is the lower-right corner. However, in this example the large
amount of space taken up by the graphs that present "Computers Returns
Across Models," as well as the larger font sizes u ed in this section, tends
to draw attention to data that seems tangential to the rest. This dashboard
lacks an appropriate visual sequence and balance based on the nature and
importance of the data. otice also that the bright red bands of color above
each section of the display, where the titles appear in white, are far more
eye-catching than is necessary to declare the meanings of the individual dis-
plays. This visually segments the space to an unnecessary degree. Lastly, note
that the similarity of the line graphs that display order size and profit trends
invites our eyes to compare them. This is probably a useful comparison, but
the positional separation and side-by-side rather than over-under arrange-
ment of the two graphs makes close comparison difficult. As this example
illustrates, you can't just throw information onto the screen wherever you
can make it fit and expect the dashboard to do its job effectively.
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Figure 3·26. This dashboard exemplifies poorly arranged data.
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Highlighting Important Data Ineffectively or Not at All
When you look at a dashboard, your eyes should immediately be drawn
to the information that is most important, even when it does not reside in
the most visually prominent areas of the screen. In Chapter 5, Eloquence
Through Simplicity, we'll examine several visual techniques that can be
used to achieve this end. For now, we'll look at what happens when this
isn't done at all, or isn't done well.

The problem with the dashboard in Figure 3-27 is that everything is visu-
ally prominent, and consequently nothing stands out. The logo and naviga-
tion controls (the buttons on the left) are prominent both as a result of their
placement on the screen and the use of strong borders, but these aren't data
and therefore shouldn't be emphasized. Then there are the graphs where
the data reside: all the data are equally bold and colorful, leaving us with
a wash of sameness and no clue where to focus. Everything that deserves
space on a dashboard is important, but not equally so-the viewer's eyes
should always be directed to the most crucial information first.

Figure 3·27. This dashboard fails to differentiate data by its importance, giving relatively equal prominence to everything on the screen.
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Cluttering the Display with Useless Decoration
Another common problem on the dashboards that I find on vendor web
sites is the abundance of useless decoration. They either hope that we will
be drawn in by the artistry or assume that the decorative flourishes are
necessary to entertain us. I assure you, however, that even people who
enjoy the decoration upon first sight will grow weary of it in a few days.

The makers of the dashboard in Figure 3-28 did an exceptional job of
making it look like an electronic control panel. If the purpose were to train
people in the use of some real equipment by means of a simulation, this
would be great, but that isn't the purpose of a dashboard. The graphics
dedicated to this end are pure decoration, visual content that the viewer
must process to get to the data.
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Figure 3-28. This dashboard is trying to look like something that it is not, resulting in useless and distracting decoration.

I suspect that the dashboard in Figure 3-29 looked too plain to its designer,
so she decided to make it look like a page in a spiral-bound book-cute,
but a distracting waste of space.
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Likewise, I'd guess that the designer of the dashboard in Figure 3-30-after
creating a map, a bar graph, and a table that all display the same data-
decided that he had to fill up the remaining space, so he went wild with an
explosion of blue and gray circles. Blank space is better than meaningless
decoration. Can you imagine yourself looking at this every day?
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The last example, Figure 3-31, includes several elements of decoration that
ought to be eliminated. To begin with, a visually ornate logo and title use
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Figure 3-29. This dashboard is another example of useless decoration-the designer tried to

make the dashboard look like a page in a spiral-bound notebook.
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Figure 3-30. This dashboard is a vivid example of distracting ornamentation.



up the most valuable real estate across the entire top of the dashboard. If
a logo must be included for branding purposes, make it small and visu-
ally subtle, and place it somewhere out of the way. The background colors
of gold and blue certainly draw our eyes to the data, but they do so in an
unnecessarily heavy-handed manner. Also, the color gradients from dark to
light provide visual interest that supports no real purpose and is therefore
distracting. Lastly, the maps in the background of the three upper graphs,
though visually muted, still distract from the data itself.
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Figure 3-3l. This dashboard exhibits several examples of dysfunctional decoration.
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Edward R. Tufte, The Visual Display of Quantita-

tive Information (Cheshire, CT: Graphics Press,

1983),80.

Inept graphics also flourish because many graphic artists believe that statistics
are boring and tedious. It then follows that decorated graphics must pep up,
animate, and all too often exaggerate what evidence there is in the data ... If
the statistics are boring, then you've got the wrong numbers.
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As data visualization expert Edward Tufte observes:
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Misusing or Overusing Color
We've already seen several examples of misused or overused color. The
remaining point that I want to emphasize here is that color should not be
used haphazardly.

Color choices should be made thoughtfully, with an understanding of how
we perceive color and the significance of color differences. Some colors
are hot and demand our attention, while others are cooler and less vis-
ible. When any color appears as a contrast relative to the norm, our eyes
pay attention and our brains attempt to assign meaning to that contrast.
When colors in two different sections of a dashboard are the same, we are
tempted to relate them to one another. We merrily assume that we can use
colors such as red, yellow, and green to assign important meanings to data,
but in doing so we exclude the 10% of males and 1 % of females who are
color-blind. In Chapter 4, Tapping into the Power of Visual Perception,
we'll learn a bit about color and how it can be used meaningfully and
powerfully.

Designing an Unattractive Visual Display
Not being one to mince words for the sake of propriety, I'll state quite
directly that some dashboards are just plain ugly. When we see them, we're
inclined to avert our eyes-hardly the desired reaction to a screen that's
supposed to be supplying us with important information. You might have
assumed from my earlier warning against unnecessary decoration that I
have no concern for dashboard aesthetics, but that's not the case. When
a dashboard is unattractive-unpleasant to look at-the viewer is put in
a frame of mind that is not conducive to its use. I'm not advocating that
we add touches to make dashboards pretty, but rather that we attrac-
tively display the data itself, without adding anything that distracts from
or obscures it. (We'll examine the aesthetics of dashboard design a bit in
Chapter 7, Designing Dashboards for Usability.)

Figure 3-32 on the next page is a stellar example of unattractive dashboard
design. It appears that the person who created this dashboard attempted to
make it look nice, but he just didn't have the visual design skills needed to
succeed. For instance, in an effort to fill up the space, some sections (such
as the graph at the bottom right) were simply stretched. Also, although
shades of gray can be used effectively as the background color of graphs,
this particular shade is too dark. The image that appears under the title
"Manufacturing" is clearly an attempt to redeem this dreary dashboard
with a splash of decoration, but it only serves to distract from the data
and isn't even particularly nice to look at. The guiding design principle of
simplicity alone would have saved this dashboard from its current agony.


