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administratcrs (Author/nsz) ,
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This paper discusses the use of graphics 2s an effective method of L
) 5 - Y b ’

- ) L4 D/ i '
data communication for various types of research reports in higher

education.” It stresses the need to display information in a4 con-

cise format and emphasizes the importanceof the stratification of data.
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The authors illustrate and discuss'some of the types of graphs which
1 ¥ = f 3

; /
can be used to communicate concepts in higher educatiof: e.g., organi-
. / »
zation, process, -trends, quantities, area and locatidn. The paper
presents the results Qf a survey conducted fns thg¢ purpose of deter-

mining the type of data communication preferred’ by educational .admin-
e
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istrators.
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) Introduction ' - % o

The.use Qf graphics in higher education is unique in th#t educa-
| z tional research requires a divers}(deQ»means of graphical communic;tién:

this is due to Ehe heterogeneous cHaracteristics: of the types of research
conducteds in higher education (e.g., budge['stﬁd}es, student studies, fac-
ulty workload studies, and administrative work); In contrast, this con-

-flict is not preSan;in most situations because.organizations that utilize
graphics or other means of communications normally convey the same type of

N information to common users.

William Bowman (}968), in his book Graphic Communication, states

that "‘graphic commun?&atinn needs no introduction. It*has been with us

for centuries under a variety of names" (p. 1). However, the authors of

] .
this paper wish toNefine graphics as they envision a” graphical approach to
research in higher education, J
LI The graphical approach can be defined operationally as a method

of data communication using charts, graphs. and {1lustrations which dis:

play information in a concise formatr and emphasize the importance of the strati-
; . < N

- fication of data.




i Va
e manner in which informétion is presented makes a significant

1

impress;&n upon the comprehenaion of data and its ultimate impact on decision~

makipg in h}gher education.. Willard Brinton describes this point most aptly

’

}kiced in Young, 44966)

If it aere more generally realized how much .,
depends upon the method of presenting facts,

as compared to the facts themselves, there would
be a great increase in the use of the graphic
methods of presentation (page 387).

The complexity of problems that curreatly exist in higher educa-
tion requires more succinct approaches to data presedtatlon. Since signif-
cant relationships can:-be easily discerned from graphiés, this: approach

g : ~

N

¢ould provide a means of ascertaining new facts about a problem and aid in

devefoping new hypotheses. T&

In order to clarify data adequately through the graphical approach,
thé method of graphic presentation mudt be carefully chosen. After the
method hag been decided, then the researcher must sglect a particular type

of graph or chart which can be used to support and emphasize bis research

P
s

analysis.
-Some of the tybe; of graphs which can be effectively used to com- ’ P
municaté conceﬁtg in higher education are those {llustrating organization,
process, trends, quantities, area and location.
Tbis paper wi%§“present the results of a survey con&ucted gor
the purpose of determining the type of data communication preferred by
educationéf\administratprs.

+
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It. will be shown how the use_of graphics in higher education

. b
enhances ﬁhe conciseness, aids in the understanding, and helps' to simplify

data that the researcher wishes to cbnvey to those utilizing his information.

It is much easier to focus on data interpretation through
{ ! 1
visual {llustration. Bowman (1968) stated:

’ .

. graphic communication draws upon the natural
resources of its own language, and refers to visual
experience as a source of principles and values for
designing more articulate form. What is introduced,
then, is . . . a way of seeing the graphic figure
as a visual statement (page 1). -




Typ¥s of btaghé
Organization ; .

The first type of graph to bJ discussed concerns the portrdyal
of organization.  Basically a graph of prganization fdcuses on the inter-
relationships of various eélements of an'organization to the total organization.
The parts of the organization have to be presented in the graph in a logical
fashion, - |

\

There are ggveral subtypes within the primary type--Organizatdion.

-

' " The authors, for the purposes of this paper, shall focus on the subtype

which could be termed elementary/symbolic. The elementary/symbolic subtype
defines subject components through Lonventional visual forms stressing the
pattern of interrelationships. “

I

A possible use of the elementé F/symbolic organization graph in

higher education is presented in a flow ghart of a hypothetical decision-
making process in an undergraduate admis3ions offige (Figure 1),
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Process !

The Process type oE graphic presentation portrays a synergistic
flow for problem solving and/or decision-~making. Although the elements
of the flow are examined independently, the ultimate focus is on the total

-.process. A subtype of Process that can be utilized to graphically 1llus-

trate frequent cross-sectional aspects of problem solving in higher edu-

“cation is that of comglex-interactive

The example that is presented to define the complex-interactive
process is ''flow analysis".  Flow analysis is a means of depicting an in-

‘teractive process based on components or elements possessing varying weights

and' having different directions of flow. This graph basically illustrates
the cause and effect of a series of variables on a final outcome (Figure 2).

£
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Grades Expresscd in Percents

From Prather and Smith, 1976% p. 3.

Trend

_+ A Trend graph defines the change in.a subject (s) over a finite
period of time. - The authors feel that: the type of Trénd graph which has the
most potential for research in higher education is a dltferential Trend.

A differential graph simulataneously depicts che change in a sub-
ject and allows for visual differentiatxon through improving symbolic férm “
on a trend line.

To.illustrate the use of a differential graph, the change in faculty
grading patterns over a perlod of ten years is presented (Figure 3), .
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Division .

: The Ditision’ graph presents the percensage of each segment com-
poaing a total quantity. 'An extended Division graph, as envisidned by the
authors, illustrates the componént parts of the whole amount thraugh pro-"-
gressive increases or decreases of percentage contribution. K

The Division graph, traditionally known as the "piel graph, has
potential beyond its most frequent use. -While the pie has been utilized
in the past to illustrate varying quantities (usually expenditures and
revenues), its use in this fashion appears to be an under utilization of this
type of graph. . The authors would like to remind researchers:employing,
this graphic technique that: ‘(1) this graph }s easily adjusted to illus-
trate quantities other than monetary values, and (2) the extended graph
‘can show trends in amounts as well as static amounts. ’ ' ~
An example of a non-traditional.use of the "pie" graph is portrayed
in the extended graph. Shown below is the composition'of enrollment by schools
for the quarters of Fall, 1970, 6“9 Fall, 1974. (Figure 4).

’ .
Figure 4 -
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“‘Quantity

The'Quantity graph is used to presént varying.amébnts of a subject

“in terms of gome specified unit of measurement.

.

. .

Although thi

type of | s iy

graph has been used extensively, thus far the potential for use in higher
education has not been realtzed due to the lack of diversification in its

use,

An example of an efficient

A One type of Quantity graéh‘that has lacked "creativity.and diversity"”
¥in its use is the comparative-cumulative graph.

use of the -comparative-cumulative type is a graph illustffating responses g ‘ .

to a survey conducted among fr

ing college (Figure 5),

From w;ltiaﬁs;

sidrmtle Ine,
fiurn:e

1975: p. 4,
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‘Area and Location . T
. : .

.

» . v

5 i X 3 SR ' 5 ' o ; v
Area and location amalysis as a graphic form involves isolating
subjects’ in relation to geographic distributions, ‘This form of graphics

i8 essentially a "map' illustrating quantity characterization and move-~ .
~ment., - : ’ ; y X

N

Lo e, ) :
: 5 The characterization map shows the location of a subject in an ¢
. area through the use of symbolic form. Movement maps show intensity of«t.hg

migration of subjects from one location to or from a focal point..
k k : # ! R . .
To examine the use of.characterized graths, a map of the location

‘of students at Los Angeles Community College is presented (Landini & Bannis-"
ter, 1974y (Figure 6). TH®: use of the movement graph is . depicted in a° -~

map showing the location of the last school attended by graduate students -
at G. S.”U. (Figure 7). ‘ :

~.
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Figure 7
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\ REGIONAL LOCATION OF THE LAST COLLEGE °
ATTENDED BY GRADUATE STUDENTS
GEORGIA STATE UNIVERSITY
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Perceptual Interprétation of Data'Vs.

Tabular Presentation

Tabular p;esentation of data requires the user-to be more familiar
‘with the values rélating the“sdbjects being measurgd. On ihe oth?r hand,
. staphlés allow the user to better\underscand the subject being peasurod
by drawing on the user's visual éense.. The graphic apﬁroach enhances the

user's ability to grasp adequately the relative differences between values.

Precise data values cause the user to concentrate on particulat

- . . N
j:;:ea which may ultimately disé}act from the general theme; whereas,.the

essence of the central theme is inclusive within the graphical presentation.

Then too, trend analysis (i.e.. temporal analysis) is easier to portray

through the use of grapﬁics since the need to mentally interpret changes

or movement across various time periods is simplified byhenabling the user

to visually perceive such movement,

Reports consisting of graphic support are more easily scanned or

o«

reviewved for their senétalvthene (or resulta). Many admtntanratbrs and other

users of resaardh ruporto often find it necessary to postpone reviewing re~
A
ports because of (1) the lack of time, or (2) a general state of mentals

.

fatigue which does not germit in depth concentratiod Since gtaphicc usually

require less conceptration, the general idea of’ Ihe repotc can be more teadily
l

}
{

4 Research reports that.fequire the user to comprehend a tubject

-

which involveu varying 1eveln of enphasi: can be uade ‘less. difficult to

understood. !

.

interpret by employing various graphic ;echniquea. These techniques focus

< i4 )




i e '
on-the use of dtfferent shading pa:terﬁs or different symbolic representations

to aid the user visually in interpreting levels of emphasis.. ,

For those researchers who sometines descsibe their data in a nar-

rative gashién, graphics can complement the discussion by strehgthening the
. .

{mpact, -iricreasing the clarity.'and defining in more detail the subject being

L}

described.

‘ . At times thé té;earqher finds it necessary to present data ia N\
tabular form in order to satisfy users' needs for specific valuesf Graphics
can complement this tabular Eon{ by providing a "visual statement” that will
enhance 1n&erpfetation of specific‘values.

Additionally3 graphitc ;resentation 1mproves overall efficiency

of research communication through: (1) simplifying large masses of data,
(2) making it possible for the user to refresh his/her memory'of the various

ideas withim reports previously read, and (3) providing better g:ilization

of physical space within a report. ' L)

The Results Sf‘a Suryey Focusing on Preferences fgf Data Presentation
In 3n attempt to determine preferences of adﬁinistr;cora. academic
deans, and other users as to the forms of data presentation (graphic, cabular,
" ete. ), the authors reviewed the results of a recent survey conducted at T~
Georgia Btate UH!Veraity in the Office of Institutional Planning.
The survey was conducted in November, 1975~!011061né fhe distri-

bution of the G. S. U. Fact Book --1975-1976. The editor of the Pact Book

surveyed the users of the book at the institution and received a 50 percent

19



response. The é&tral purpose of the suryey was to obtain an overall

appraisal of the publication andnsuggestions for its improvement. Included -

v

under the suggestipns for improvement was a..section to determine the desired
method of presentation. Generally, the ‘results indicated that.none of the

. respondents desired a reduction in the amount of graphics in the Fact Bdok.
o it ) =ack DOOk,

about 35’ percent asked that the amount of graéhics be increased, and 75 per-
cent_felt that the current amount of gréph)c usage was sufficient. 4 u

This aux’vey illustrates the fact that there {sA a desired increase’

\

in graphic ygage.by a sizable percentage of the users (25 percent). Per-

. » ' .o
haps those users des\iring the: same amoumt of graphfcs .(75 percent) would be
appreciativ‘e of an increase in the use of graphics if . a more innovative ap-

proach to graphi¢ presentation were employed. \

Summary and Conclusion

. "3 It has been shown that the graphical approach to data presentation v

provides for efficiency through consetv‘ing physical space, saving user" - .
. » 4

time, and facilitatigg the reviewing of reports. Another pofnc which was

\ * 1 ¢

- . ‘\
illustrated pertained to the fact that graphs can be used as a complimentary -

device for tabular, narrative, and other means of data degcription. in addi-

tion, the \;:any types of graphs illusyated have ;Sirovided an indication of
the diversity of the use of graphics. Finally, it was shown that the use of
graphs ephanced interpretation bf data by atnipii.fying large masses of informa- s

tion and by encoutaging the user to employ visugl ;;etception. .

-

I'. In comparison with a number of institutional fact books, the G.S.U, *
Fact Book tended to utilize a larger number of graphs than did the others.

it o '
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A
gi‘bnal Educgtion Board,
[ .

Rg¢search Offtces in coll

.

can Council of Education, apl Jnstitutional

’

es and universities). Many #f these examples do Z v

i .
yepresent an attempt to/empicy graphs in higher edugfition research. ' It is

-

felt that neither creativity nor divefsity is beiyfg maximized, and in most -

. . T
cases the institutional fact books and reports Mlo not utilize graphics nearly" {
"enough. ) : . . ) {
4 4
i
i
{

ar

Tht use of the grqphics approac' to research in higher edm.ation

N

rinting tochniques. More time is

-

Looking ahead, thei/use of graphicsa is expected to becume more wide~,

sprasd among researchers amd vxu be demanded more by users. One example of
t : .

the widespread use of gx‘aphics caa be observed in the area of computer

sclence. In more regent Year.s computerized graphics have become avatlable
/ .

through v'arious'-ccjnlputu service groups (sygh as IBM, Univac, and Coatrol, 5

Data Corp.}. le{s new specialty, generally known as compuier graphics,
/ pJ ’

!
indicates a realization on the part ‘of computer techanicians that graphics

L3
complelent/nd enhance interpretation of the traditiomal tabular'dats that

generyfed by a computer, ' . % - t

it is hopeé“éha; this paper has illustrated the desirability and

+
y
[3
1
i

the gréphical apptoach to reseatch in higher education. In essence,

"a plcture is worth

17 ;. -
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