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While people may often use statistics the way diunks
use lampposts—more for support than illumination—it
is the hope and assumption of most institutional re-
searchers and planning analysts that their work en-
lightens decision makers, leading to better decisions.
But this outcome is unlikely if the data secrets remain
buried in computer files or “green bar” printouts. Trans-
forming data into useful information is both an art and a
science—and an essential skill for the effective insti-
tutional researcher.

In part, the challenge is to present research resuits in
formats and at a level of sophistication accessible to top
management. Few top administrators can aiford the
luxury of studying in detail the numerous statistical

8 reports denerated by a productive institutional rasearch

\ office. The comprehensiveness of an environmental

J) scan may be the pride of the planner, but only a few
findings kave the chance to influence institutional
decisions. The research or planning professional must

N devise ways of imnroving the odds that study insights
and findings wil be assimilated into the decision maker's
frame of reference.

u_\ Fundamental Principles

I
®

The basic problem was stated by William Playfair in
1801:

For no study 1s less alluring or more dry and tedious than
statistics, untess the mind and imagination re set to work o
that the person studying s particularly .nterested in the
subject, which is seldom the case with young men it any
rank in life. (Quoted in Fienberg, 1979, p. 165).
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Since this is probably still the case riearly two
centuries later, institutional researchers need to know
how to convey statistical information to those not
statistically inclined. Statistical data may be presented
in text, tables, or graphs. Each method has its advan-
tages and disadvantages, which will be discussed in this
paper. First, however, the author presents ten funda-
mental principles of data presentation that can contri-
bute to more effective institutional research.

Know what information I8 needed. This is the most
fundamental principle of all. Research that is *perceived
a.. irrelevant represents wasted effort and can place
your very function at risk. The institutional researcher
or planner should be in the top management communi-
cations loop, preferably on the president’s cabinet,
college planning council, or equivalent. If this isn't
possible, ensure through other means that you are kept
informed so that project priorities and research designs
are chosen to maximize their utility to decision maxers.
Note that this means more than being responsive to
requests, for decision makers raay not know enough to
ask for data that may be useful to them. The effective-
ness of, and respect given, institutional research can
increase when it prcvides information unasked for but
pertiner:t to the task at hand.

Kne w when the informatie~ is needed. Timing isn't
everything but it's close. Your analysis won't have much
influence on a decision that was made yesterday. it's
best to be nroactive and hav> the information prepared
bsfore it's needed, and ihen time its presentation to
coincide witt. the beginning of delibarations of decision
maxers. However, since it's impossitle to anticipate ali
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ths paths to which dscision maksis' thinking may lead,
maintaining a readily accessible data base for quick
responses to late-breaking requests is also necessary.
This would include an office library of reference
miterials as well as computer access to student and
other data files.

Match format to analytical sophistication and learning
preferences cof reciplents. As Meredith (1982) has
argued, “Use the least sophisticated tool to make your
case. Don't get wrapped up in procedures when results
and trends are the most important product.” Presidents
and trustees may not appreciate statistical pyrotechnics
it they carnot understand them. While, obviously, you
should use the most appropriate tool based on your
judgment as a research professional, present the find-
ings in ways accessible to your audience. If you lose
people in long discussions of your methodoiogy, the
valuable insights you have discovered may be lost as
well.

Focus on one or two research questions or conclu-
tiens. While this principle is particularly applicable to
oral presentations, it often is a good guideline for
written renorts as well. A series of brief reports, each
devoted to one or two Issues, wiil often be more
effective than one large, comprehensive study. At times,
however, a report will necessarily be lengthy. This leads
to the next principle.

Inciude a brief summary. An executive summary is
not only a courtesy to your reader but may mean the
difference between your study being read or not being
read. A large report lacking 2 summary may not be read
at all, with an overview up front to spark interest, it may
be read in full. At the very least, the reader will iearn the
major findings from reading the summary

Eschew obfuscationl To avoid confusing your audi-
ence, keep your language as simple and direct as
possible. You may have no choice but to use sephisti-
cated, even arcane, techniques, if the task calls for
them, but you need to discuss them and their results in
con.mon terms. For most applications, you will want to
avoid the jargon of your discipline. RHeread your Strunk
and White, and Edwin Newman's Strictly Speaking! As
Thomas Jeffer son said, “The mcst valuable ~f all talents
is that of neve .-ing two words when one ..l do.” Mcst
of us can beneit fiom a refresher course in technical
writing, «nd all our readers will benefit from our
adherence to the '\IST orinciple. " 1is orinciple of using
simple, direct iaiguage wutild improve our professional
journals as well.

Use graphics sparmialv ».id correctly. The selective
use of graphics can be a great communications aid, but
they must be used with discrimination and precision.
The ease of graphing produced by readily available
microcomputer software has caused the proliferation of
graphs in institutional research applications, often com-
pounding the problem of information overload and
reducing the effectiveness ¢f 2ommunication. The un-
tutored can easily create misleading graphics, and even
the skilled often us:2 too many of them.

Integrate tables and graphics into text or presentation.
Avoid having page after page of tablas or graphs with
no text, or data ceparated from text so that the reader
constantly has to interrupt his or her flow to “see table
X" located on another page or, worse still, in an
appendix. As Tufte (1983) savs,

Daia graphics are paragrapns about data and shouid be
treated as such . ... Imagire if graphics were replaced by
paragraphs of words and those paragraphs scattered cver
the pages out of sequence with the rest of the text—that is
how graphical and tabular information is now treated in the
layout of many published pages. (p. 181)

While, in some cases, extensive appendices of data
may be appropriate, pull out key data referred to in the
text and place these data abstracts directly in the textual
flow. This will require selectivity—or what Norris (1983)
has called “triage and the art of institutional research.”
He reinforces his point that unessential supporting data
should be omitted by saying that if you try to influence
management “with a thirty-page report, supported by
three technical appendices, all that this author can dois
wish vou guvod luck in your new job—whatever and
wherever it might be” (p. 169).

Consider Infrequent use of analogles, mnemonics, or
other verbal alds. The key word is infrequent; a repu-
tation for excessive cuteness will ruir credibility.
Howaever, the occasional use of catchy phrases can be
effective. F  example, “it takes two 40-year-olds to
equal une 18-year-old” will get laughs but also make the
point that FTEs will fall with a one-to-one replacement
of declining high school graduates with older “returning
adults.” The catchy phrase works where a table of
average credit hour loads by age cohort may not.

Repeat major findings in subseguent communications
when opportune. The active life of much institutional
research in the minds of decision makers can be very
short—an answer to an immediate question is often
quickly forgotten. This is unwarranted in many cases;
the insights nf solid research could continue to be
useful guides to decision making. Look for opportunities
to restate research findings, especially when they go
against the conventional wisdom. Use previous findings
when pertinent to new studies and build institutional
knowledge. In your monthly activity reports, instead of
just listing projects completed, include a sentence or
two summarizing what was learned.

Tables versus Graphs

Data may be discussed in text, presented in tables, or
displayed in graphs. Text allows for interpretation and
may be most accessible to the broad audience. Tables
are best when exact numerical values need to be
communricated and when many localized comparisons
are to be made. Graphs can communicate trends power-
fully and reveal relationships in the data that would
remain hidden in tables. William Playfair, a pioneer in
graphical design, wrote in 1786:

Informution, that is imperfectly acquired, Is generally g imper-

fectly retained; and @ man whc has carefully invectigated a

printed table, finds, when done, that he has only a very faint

and partial idea of what he has read; and that like a figure
imprinted on sand, is soon totally erased and defaced . ..

Charts . . . while they give a simple and distinct idea . . . re as

near perfect accuracy as is any way useful. On inspecting any

one of these charts attentively, a sufficiently distinct impression
will be made, to remain unimpaired for a considerable tims,
and the idea which does remain will be simple and concrets.

(quoted in Tufte, p. 32.)

The use of graphs in institutional research has
expar jed rapidly in the recent past, spurred on by user-
friendly software. Despite claims by vendors that the
use of computer graphics will improve decision speed

3
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and quality over traditional mothods of data display, ths
’ available evidence is more mixed than supportive.
Q Indeed, in contrast to Playfair's assertions, research

suggests graphs may be no batter than tables as an
information presentation method (DeSanctis, 1984).
Features that make a graph visually attractive, such as
color, design complexity, and realism, may detract from
accurate comprehension. The ability to use graphs
effectively varies across individuals, so an overreliance
on graphical displays may inhibit understanding and
effective communication.

DeSanctis's review of the literature of studies directly
comparing tabular and graphic presentation revealed
conflicting results. Some studies found tables superior
tc grephs, others the opposite. Omitting findings of
simple user preference, which were evenly spliit between
tables and graphs, and focusing on more spscific
dependent variables, DeSanctis's classificatory summary
found tables better than graphs more often than the
reverse:

Summary of Research Results Comparing Graphs and
Tables for Selected Dependent Varlables

{Number of Studles)
Better with No
Variable Graphs Tables Difference
Interpretation accuracy 2 4 1
Interpretation speed 1 1 -
Decision-making quality 1 3 3
Decision-making speed 1 1 2
' Decision-making

confidence - 1 2
Information recall - 2
Totals 5 10 10

(adapted from DeSanctis, 1984, p. 475.)

Acknowledging the himitations of the above classification and
counting scheme, which takes no account of vanation in the
merit of the studies reviewed, it seers apparent that no
consensus exists on the tables-versus-graphs debate. it is
likely, as DeSanctis (p 475} suggests, that "the best method of
data display may vary as a function of the iask to be
accomplished by the user.”

Principies of Tabular Design

Tables will continue to be the most common mode of
data display in institutional research because cecision
makers will continue to want actual data values, if only
in supporting or verification roles. Tables are compact
and exact, but their abstractness requires an educated
reader. As MacDo.ald-Ross (1977) has pointed out,
“Even quite sophisticated people need time tc get the
main points from a table (ofter much more time than
they would need with & bar chart or pictorial chart) and
less educated people often cannot read tables at all”
(pp. 376-379). Psoper table design can ease the diffi-
culty. Over a half century ago, Walker and Durost (1936)
provided a checklist of criteria every table shouid meet:

o

Q

ERIC

-t

. is it logically a unit, all the data closely relatsd, with

no extraneous facts included?

2. Is it autonomous, self-explanatory, self-sufficing?
Can it stand alone if removed from tha context?

3. Is the title unambiguous, concise, complete, clear,
and logically accurate?

4. Are sources and units specified?

5. Does every column and every row have a heading?
Are these well chosen? Does the column heading,
taken with any box headings to which it is sub-
ordinate, name that which stands in the column?

6. Are all subclassifications logically subordinate to the
main classification?

7. Does the arrangement .acilitate logical analysis?

A.S.C. Ehrenberg (cited in MacDonald-Ross, 1977) has
shown that table design can be improved by adhering to
a few simple principles:

1. Round numbers to two significant digits to facilitate
mental arithmetic.

2. Provide row and/or column averages for reference
points.

3. Use columns for most important comparisons.

4. Rank order rows and columns by size of numbers,
not alphabetical order of labels.

5. Set columns and rows compactly—do not artificially
space out to fill the page. Space can he used to
distinguish blocks of related data.

Ehrenberg's first principle is routinely violated in insti-
tutional research reports but is worthy of consideration.
Is rounding to two digits really “losing data” or simply a
way of eliminating spurious precision? Rounding errors
are usually trivial in effect, and the positive advantage of
eliminating the extra digits is that "we can ses, mani-
pulate, and communicate two-digit numbers _etter”
(MacDonald-Ross, p. 379).

Principles of Graphic Design

Simply because creating attractive graphs is now an
easy task does not imply that creating effective graphs
is easy. As Schmid and Schmid (1979) state, "No amount
of sophistication in computer technology alone is a
substitute for genuine understanding and e::pertise in
the theory and practice of graphic presentation” (p. 12).
They assert the widespread existence of ‘“graphic
illiteracy™:

The preparation of statistical charts is not a perfunctory,
mechanical procedure; rather, ic involves conceptual logic
and other basic principies. . . . An effectively designed chart
is tantamount to a visual statement, not infrequently equiva-
lent to many paragraphs or even many pages of writien
words. ... Although statistic. .harts are often a more
powerful and significant ve .ie of comtunication than
words, there is a strange tolerance for poorly constructed
charits. Paradoxically, the reader who is outragad by an
ungrammatical sentence, an ambiguous statement, or even
misplaced punctuation marks may be quite tolarant or
indifferent to crudely designed idiosyncratic, inappropriate,
or confusing charts. This situation is essentially refiective of
the graphic illiteracy not only of the reader but also of those
responsible for the preparation of poorly designed and
executed charts. (p. 11)
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MacDonald-Ross {1977) concurred, saying that “the
researcher will soon discover that most practitioners are
more or less incompetent!” (p. 403). Incompetence and
intentional deception produce graphics that “lie,” so
Tufte (1982, p. 77) deveioped six principles of graphical
integrity to ensure that graphics tell the truth about the
data:

1. The representation of numbers, as physically measured
on the surface of the graphic itself, should be directly
proportional to the numerical quantiti~s represented.

2. Clear, detailed, and thorough labeling should be used
to defeat graphical distortion and ambiguity. Write
out explanations of the data on the graphic itself.
Labelimportant events in the data.

3. Show data variation, not design variation.

4. In time-series displays of money, deflated and
standardized units of monetary measurement are
nearly always better than nominal units.

5. The number of information-carrying (variable) di-
mensions depicted should not exceed the number of
dimensions in the data.

6. Graphics must not quote data out of context.

Tufte's book should ba read by anyone interested in
graphical displays of data, for the enjoyment as well as
the enlightenment it provides. In addition to not distort-
ing the data, graphical excellence for Tufte consists of
communicating complex, usually multivanate, ideas with
clarity, pracision, and efficiency, summed up in this
principle:

Graphical excellence is that 'vhich gives to the viewer the
greatest number of ideas in the shortest time with the least
ink in the smailest space. (p. 51}

Tufte’s idea, that most of a araphic’s ink should vary in
response to data variation, underlies his theory of data
graphics and leads to some experimental designs that,
at the least, would take some getting used to. Until they
are included in popular graphics software packages,
most institutional researchers will continue to use the
traditional formats.

Graph Purposes, Types, and Effectiveness

Graphics for presentation usually have one of the
followinz purposes: to show component proportions,
item magnitudes, trends or time series, frequency distri-
butizns of items over ranges, or relationships between
variables. (Graphics can also be used for analysis; see
Anscombe [1973]) end Tukey [1977].) The traditional
graph types include pie, bar, column, line, and dot, and
the choice of each is dependent on the kind of com-
parison you want to show.

While your purpose should determine the type of
graph you select, research and experience suggest some
types are more effective than others:

Hor:izontal bar charts. Several authors, inciuding
MacDonald-Ross {p. 401) and Zelazny (1985, p. 28),
argue that horizontal bars deserve broader usage due to
thsir versatility and effectiveness, espacially for showing
item comparisons. Deviations, correlations, and the mix
of two components can also be shown with horizontal
bars using both sides of the vertical axis.

Line and column charts. These are effective, reliable

workhorsss for showing time series and frequency
distributions.

Sevaral common graphical forms are denounced by
researchers who have studied the graphical display
of statistical data. Among those condemned are the
following:

Ple charts. Most people have difficulty making fine
distinictions between angles. Pie charts with more than
four segments are especially problematic. Tufte is em-
phatic: “A table is nearly always better than a dumb pie
chant; the only worse design than a pie chart is several
of them, for then the viewer is asked to compare
quantities located in spatial disarray both within and
between pius” (p. 178). The author agrees that multiple
pies are to be avoided, but the occasional use of
individual pies with four or fewer segments can be
effective.

Segmented bars and graphs. Segmented or stacked
bar graphs lose the common reference line and make
comparisons difficult among all but the bottom segment
and should generally be avoided. Segmented area
graphs are even more difficult to comprehend.

Three-dimensione! graphs. MacDonald-Ross's raview
of the literature led him to state that “segmented graphs
and three-dimensional forms (that represent quanti‘y by
volume) should never be used” (p. 401). When they have
more dimensions than the data, three-dimensionai
graphs confuse the viewer and impede communication.

Other graphical forms receive mixed reviews and
should be used with caution.

Chioropleth maps. Chioropleth maps show geogra-
phic areas of equal value on the variable investigated by
the same color, hatching, or shading. They are useful
for geographic analysis, where Jocation is paramount,
but they can be misleading since they equate the visual
importance of a geographic area with the value of the
variable being displayed, or as Tufte puts it, “Our visual
impression of the data is entangled with the circum-
stance of geographic boundaries, shapes, and areas”
(p.20).

Plctorial charts. Pictorial charts use icons or symbols
associated with the subject matter to show quantity and
are, thus, less abstract than other charts and more
accessible to the general reader. The only acceptabie
pictorial chart is that which repeats identical symbols of
the same size to reflect quantities. Those that change
width as well as height to maintain pictorial proportions
will distort the data, unless carefully designed to refiect
the data change by area, a difficuit and infrequent
practice. Tufte shows several examples of how the
“confounding of design variation with data variation”
leads to “ambiguity and deception, for the eye may mix
up changes in the design with changes in the data”
(p. 61). Huff (1954) and Spear (1969) aiso point out in-
tended and innocent examples of misleading picto-
graphs. In general, pictorial charts, though perhaps
more accessible to the masses, should not be used for
educated audiences.

Seml-logarithmic and logarithmic charts. Used to
show relative change of variables expressed in difterent
units, or when baseline quantities differ greatly, semi-
log charts should only be used with audiences educated
in their use. Full logarithmic cnarts have both axes
divided logarithmically. While useful for showing rates
of change as opposed to amounts of change, log charts
should never be used with a lay audience.
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in addition to the pros and cons of individuai araph
types, the mix of graphs usad in a report or presentation
should be carefully considered. Page after page, slide
after slide, of the same graph type should be aveided;
the monotony destroys effective communication. The
fundamental principle that graphs should be used
sparingly for emphasis or to reveal relationships gener-
ally ho!ds. When many graphs are to be used, a variety
should be used to aid audience attention, if the data and
purpose allow. Zelazny (1985, p. 26) recommends a mix
of 50 percent column and line graphs, 25 percent
horizontal bars, 10 percent dot or scatterplot, five
percent pie charts, with the remainder combination
graphs. This recommended mix varies from common
practice, where pies are most frequent and horizontal
bars underused.

Finally, a word about color. Color can suggest frivo-
lous expense in printed publications and many detract
from effective communication if used in an unthinking
manner, If a chart does not communicate well in black
and white, color is not going to help (Zelazny, p. 80).
Color should be used for a purpose, not as decoration.
For example, color can be used tc highlight the key part
of a graph, to identify a recurring theime in a series of
charts, or to distinguish actual from projected data.

Written Reports

In most instances, the fundamental principles dis-
cussed at the beginning of the paper apply to the
preparation of written reports. Short, concise research
briefs focused on one or two research questions are
usualiy more effective than long, comprehensive trea-
tises when trying to influence busy decision makers.
The standard format of executive summary, introduction
and background, method and limitations, findings,
conclusions, and appendices is appropriate for more
formal reports, especially if they concern highly visible
or contro ersial policy decisions. Technical appendices
may lend credibility and be read by an unseen audience
of advisors to top management.

Writing ic an art and skill that improves with practice.
Make a habit of writing up short technical memos or
research briefs to capture the insights of small data
requests A few words or interpretation can avoid misuse
of data by others. As they accumulate, you buiid an
office reference library helpful in responding to future
requests.

Finally, consider preparing reports for publication ia
the professional literature. As an earlier Professional
File {Rugdgiero, et al., 1985) argued, “If we don't write—
more and better—to each other, many of us are likely to
remain number crunchers and file makers—discovering,
but failing to interpret and communicate.”

Oral Presentaticns

The principles of goud speech communication apply
to the oral presentation of data and research findings.
The presentation shou!d have a structure, starting with
an introduction to catch attention, orient the audience
to ths subject, and establish rapport. The purpose of the
presentation should be clesrly established. The body of
the speech should contain transitional statements to
promots a smooth, logical flow. The presentation should

conclude with a hbrief summary and a strong final point.
To overcome shyness or reticence, focus on your
message and think of publi¢c speaking as simply an
enlarged conversation. Vary your pitch and intensity to
emphasize what is imporiant. Use a few visual aids for
emphasis, not a lot as a crutch. Come early to check
any equipment you plan to use so as to avoid technical
problems. Basicaily, know your potential, be prepared,
and appiy the fundamental principles!

Concluslon

How research and planning data and findings are
presented to management largely determines how effec-
tive they are in influencing decision making. The use-
fulness of the product reflects on the value of the
producer. Institutional researchers should carefully
evaluate how well they perform the data-to-information
iransformation. It is hoped that this paper can serve to
stimulate such self-examination, with the goal of improv-
ing the effectiveness and reputation of institutional
research.
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