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ABSTRACT - : I )

a newly developed 1nstructlonal system for -
élntroductory college geography links ‘the computer with the
geographer®'s most traditional and €ssential tool<-the thematic maps .
The use -of the computer overcomes the logistical and mechanical
prohlems associated with the teaching 'of thematic mapping.to large

" groups and helps the students to focus upon the cardinal issues of

de¢ision” making. .The instructional- -system consists of a series of
modules (data banks, mapping programs, and a transgeneration program)

“linked by a ‘main program. .The data banks contain dey variables for a

geographic area and data packages néeded to contruct symbol,
choropleth, and--isopleth maps. .CMAP and SYMAP are the mapping.
‘programs. . The transgeneration :program uses the same approach as the _
‘Biomedical .(BMD) system..A Burroughs B-3500 computer is used..

Students’ select a theme and variables and input data to the computer,.

Individual student information is stored on a disc until maps for the
eéntiré class aré ready to be run at one time. Interviews. with
students and examination performance indicate-the system is
successful., . (PB)

i

.‘mn‘
¢




e | W e

£D 079997

TR T R e = b = P Y Y

' FILMED FROM BEST AVAILABLE COPY .

«
p——

us,pErARTMENTOR ST INSTRUCTION IN TEACHTNG TEEMATIC MAPPING
“”%‘,xﬂ&:ﬁ:veof COMPUTER AIDED INSTRUCTIO C
NATS =
ATION s
. THIS oocume‘r?:‘cms BEEN REPRO
TION ORIGIN Paul R, Baumann
REPRE State University College at Oneonta
;Fuc&?’nfﬁgi?:m;:nureoF Oneonta, N¥evw York 13820 . .
ST O ioN POSITION OR POLICY . (607)" 431-3459 : .

.
»
2
z
o
a
°
e
z
2
w
%

In the realm of undergraduate 'instruction, geographers are just beginning to view the
cosiputer. as a tool wvhich coaplements the .instructor -and ¢ther <+eaching aids. For most
geography majors, exposure to computers either does not occur until their graduate training

-or until they take a gquantitative methods or model construction course late in their
undergraduate work. Very few non-geography majors are exposed to computers when taking

geography course, _ which. links the computer with the geographer'’s most traditional and most
essential toocl: the thematic map.
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Saography 100, Introductory Geography, is taken mainly by freshsen-and juniors who have

. transferred from two year collzges. Por many of these students, CGeography 100 represants
their first forkal course in geograthy and-one of their major interests in takKing the course
is to learn more about maps. A series of lectures is presented on how thematic maps are used
to synthesize and to comaunicate information and ideas. Employing concepts presented in
lecturé, the student uses the laberatory-discussion periods to develop maps via-the computer.
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- Broblem_Area

- Before utilizing "the coiputer, the teaching of thematic n;pping to a large introductory
geography class created wany logistic and amechanical problems that obscured the most
important element in developing thesatic maps: the decision amaking process. - The instructor

faced the problem of either.peraitting-too amuch latitnde by alloving students to find their -

own data.to-be mapped and their own base madps, of bc. g too Tigid- by providing students with
a limited selection of data and other materials. The £fi! ¢ approach gav2 students
consiizrzble freedom in the - selection of topics: 0 bhe wapped, but created nuserous
difficulties for the instructor since the data sually s-lectaed by students were
inappropriate or too complex. The second approach raduceu <ie instructor'’s problems buz
limited the topics available to the 5tudents, which oftea. caused frustration and boredom.

The major mechanical- problem was the actual preparation of the map. This szage in the
map's development required considerable time and some drafting esperisnce,. both of which many
students did not have. -These liritations allowed students to gaks only ons, or possibly two
saps. Since so much of their time and effort-was spent at this stage of development, the

© importance of decision making became secondary, and one of the instructor's major goals vas
not metw, - ' .

+
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The objective of this instructional system is to intrcduce students to thematic mapping
and the decision wmaking processes associated with it. Tc meet this objective, the
,aforementioned logistic and pechanical problems wvere eliminated by developing an
instructional computer system. N¢w students are learning atout thesatic =mapping and their
major concern is with the decision making prdcesses, -
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Organization of Computer sSysten

and a transgeneration prcgram) linked by a main program. (See Figure 1) The data banks
contain data on a certain number of key variables within a particular geographic area, and
also contain the data packages needed to .construct the differsut types of Bmaps of the
geographic area. Three types of maps are available at the present time: the symbol map, the
choropleth map, and the isopleth map. CMAP written by Moftcen W, Scripter and - SYMAP writtan
by Harvard's Laboratory for Computer Graphics are “he tvo bapping programs employed in this

-;:T The- instructional system consists of a seriesrof modules (data banks, mapping prograss,
V)

unit. CMAP has been modified by the author to accept case values and parameter values in the.
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geography courses. ° This paper presents an instructional systsm,” for an .introductory.
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Figure 1. Flow Chart of Computer Mapping System




ERI

WA oy

o

LRI

3
£
=
£
N
£

_—

same format used by SYMAP. This coamon input format permits easy transfer betveen the-two
prograas. CHAP is used sainly to make the nysbol and choropleth maps, while SYMAP . produces
the isopleth paps. SYMAP is alSo.a backup program for-making sysbol and clioropleth maps, but
since it consumes a considerable amount of time, CMAP is much more practical to use. The
transganeration * program is designed along the sase agpproach.as the Biomedical. (BMD).
transgen2ration systes. This program allows newv data to be formed from data already located
in a data bank. Therefore, this program persits thé datalanks to be kept small in terzsS of
the nuaber ‘of variables to be maintained, but provides for the possibility of having data on
hundreds ¢f different variables. . - .

-Once a srudent has maue his decisions about a map, they are recorded on a single page
form and given to the instructor who has the inforsation keypunched. Experienced setudént
keypunchers are able to punch this information - rather fast and with a high degr2e of
accuracy. To instruct each student on how to keypunch his cwn inforsation would create asajor
logistic problems due <0 .a 1lisited nudber of keypunches. Experience has-.also shown that
novic2 student keypunchers create nuserous errors and beccame easily frustrated with the
entire project. After the parameters are keypunched and read in, the main. program scans the .
appropriate data bank for the map data’ package and the data.to be mapped. . This information

" is temporarily stored on 2 disk until.the necessary information for all the maps to be run at

one time is ready; then the information is read from the -disk to one of the two mapping
prograss. b

If- a student elects to form new data by ¢the transgeneration programs, an extra step
occurs in the system. Bsafore a student is able to sake meaningful decisions in tte creation-
of his map, he must examina “he data; therefore, a list of the new data is prepared for hins
by the cosputer, After examining the @ata and making his decisions, he submits his paraseter
inforsation for making the map.. . - . : .o . -

s

This instrucrional system is operationmal on a Burroughts B-3500 computer with -a meaory
size of 90000 bytes and with two tape drives and a disk storage unit. This configuratior |is
common to @0st four year colleges and some two _year colleges within the State - University of
New York. Thus, it requires little effort to transfer this instructional system, or any
other software system to the other units within SUSNY.
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Thematic_ Mapping ,
’The:atic maps are developed by geographers to synthesize and to ‘comaunicate inforsation
and ideas. Therefore, except for reference type maps, students need zo be exposad to, tie wvay

-maps are foraulated in order to rake-best use of them. The most involved method »f sxposing

studants to thematic mapping, and probably the best sethod, is to have students 3axe themaric
maps. An instructor may present a series of lectures on the concepts of thematic mapping,
but until students make their first map, the concepts are abstract.

During the labcratory-discussion sessions students select topics that they wish to =map.
Usually, the topics relate to contemporary probless. They fermulate themes about . their
topics and search the data barks for variables which might be ased to present thsir theases. -
Next, they go to the libriry to read and atteapt to analyze the definition of their variable
and t> detersine hov the data for the variable was ccllected. .

After selecting the theme and the variable, the student must.d2cide the type of mapping

~ technique to 2mploy. The symbol map is used to show point type data, the choropleth sap to

show area data, arnd the isopleth pap to show voluse- data. Often students try all three
mapping techniques on the same variable in order to ccapare the techniques., As th2 different
mapping technigues are being inspected, students are alsc making explcratory aaps of their-
variables. How a long_series of numbers might be spatially distributed cn a map is difficult
for .most students to visualize; hence, the need for exploratory maps, They might find fros
these maps that their theme is not supported by their variatle, which means either the re-
exasination of their theme or selection of a different variable. '

With theses determined and data selected, ~the students now decide the number and
intervals of map categories, symbol patterns, and title and source. Here again <they might
make a series of raps investigating the conseguences of their decisions. oOnce they complate
their final map, they write a.report indicating the theme of their map and the difficulties
they encountered. The final sap and report.are given to the instructor for grading.

The instructor throughout the pr¢ject warns the students that they sight develop a good
8ap in terms of cozmunicating. their theme, but that does nct make their theme valid in tsras
of ths real situation. The thematic map is used to synthesize and to communicate inforsation
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: . and ideas based on their decisions. rhe:valiéity of their decisions sust rest on other
. evidence. - . .

Success .
: . ‘Based oun interviews and examipation perforsance of over 120 students during the past
year, the objective of this instructional system with the strong-assistance of- the computer
has been met and has been successful. Students have a guch better upderstanding of thesmatiec
maps and the decision making process behind msaps. Some students vish to use .the systes in
other courses and bave talked about making computer atlases. Two students enrolled in an
advanced course on computer mapping that vas offered by the author with the hope of getting
jobs with planning firms producing ccspiiter maps. . )
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Based on the success of this-instructional systes, it is being exparnded so that-students
in advanced courses will be able to use it ‘to produce maps for class projects or ters papers..
. Anothar module is Qe;ng=plann§d for tihe systes which will persit students to .retrieve data
from the data banks to use in statistical prograis. Also, an effort is being made to acgquire -
a digital plotter so that other types of maps can be produced. .
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