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How appropriate for Ball State University to have hosted James Burke at UniverCity 
'90, the biennial campus chautauqua featured as a photo-essay in this sixth issue of Bene 
Facta! Burke, who has written and produced many PBS documentaries on the growth of 
technology, told us on that warm September night that technology "will effect a quantum 
leap in how complex our society will be." We at Ball State have taken the reins of that 

------ technology. The people and projects highlighted in this 
111111_ year's Bene Facta reveal the profound effect that technol

ogy has had on our definition of research. 

Isn't it interesting, for instance, that the number of 
volumes in a library-something we've always used to 
measure the value of a library-really is no longer the 
most important indicator of a library's effectiveness as a 
research service? Now we determine collection quality 
by speed and breadth of access to other libraries. At 
University Libraries our faculty and student researchers 
can within seconds tap information from all over the 
world . 

Tele-education technology likewise has jolted our 
thinking about teaching and learning. Dr. Mark Fissel, 
for example, tells readers how he used his 1991 Lilly 
Faculty Open Fellowship to develop "hands-on" exper
tise with video production to improve instruction in 
Western civilization courses. Dr. Lawrence Smith, in a 
different arena, describes his work with Teacher Infor
mation Support Network, a project that brings together 
teachers and experts from all over the country through 
satellite tele-conferencing. 

The investigations of Dr. Chun-Hung Tzeng, Re
searcher of the Year and a faculty member in the Depart
ment of Computer Science, take us to the cutting edge of 
computer technology. His research on artificial intelli
gence explores programs that make complex decisions 
replicating human judgement. 

Drs. Charles and Theresa Greenwood talk in conversational fashion about their 
professional devotion to education. Charles helped develop the network infrastructure 
and sites for the IHETS distance learning program. Theresa is the winner of the presti
gious Christa McAuliffe Award to conduct research about student motivation and 
curricular choices. 

From telecommunications to advanced computers, new technologies allow us to 
broaden the base of information sources, access data faster than we could ever have 
imagined, and extend knowledge beyond borders that might have limited us in the past. 
Burke was right when he said technology would bring change by "quantum leaps." 

Our thanks to the team of writers, designers, and photographers who bring us this 
sampling of research at Ball State and deep gratitude to Dr. Bruce Geelhoed who served 
as acting director of The Office of Academic Research and Sponsored Programs last year. 

Beverley J. Pitts 
Assistant Provost and 
Executive Director of Research 
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Prizewinners of the Lilly Endow
ment Faculty Open Fellowship 
enjoy a particular esteem. The Lilly 
award is prestigious by virtue of its 
unique invitation to open doors to 
new possibilities in professional 
life. For a year a Lilly Fellow treads 
a less well traveled path to discover 
a larger world in which to teach and 
serve. 

Mark Fissel, the 1990-91 Ball 
State University Lilly Fellow, aptly 
carries the mantle. Known as a fine 
teacher and ardent researcher, 
Fissel is no stranger to blazing trails 
in education. He is in the vanguard 
of applying new educational 
technologies to classroom teaching, 
particularly in integrating informa
tion systems in the teaching of 
General Studies courses. 

Fissel serves Ball State Univer
sity as a history professor and as the 
newly appointed director of the 
Center for Teaching and Learning, a 
University College facility that 
offers faculty a forum for investigat
ing pedagogical issues and for 
augmenting teaching techniques. In 
both callings, the ability to enhance 
the didactic process with appropri
ate learning tools serves him well. 

Fissel teaches courses in 
Western civilization to an extraordi
narily broad range of students
from the most sophisticated to the 
least experienced; from Hoosiers in 
the workplace to incarcerated 
inmates. Common to all, Fissel 
finds, is a visual orientation: today's 
students are "grabbed" by visual 
information. Fissel honors that 

tendency and draws upon an 
extensive array of video materials
graphics, illustrations, maps, films, 
and more-to get and hold stu
dents' attention, using the Video 
Information System (VIS) on 
campus and the Indiana Higher 
Education Telecommunications 
System (lHETS) for remote sites. 

The world of distance learn
ing-tele-education or teaching 
from a remote source-occupied 
Fissel's inquiries in the past aca
demic year. The Lilly award gave 
Fissel an avenue to examine 
national trends in teaching through 
interactive television systems and 
to assess the direction that tele
education is taking. His first-hand 
experiences now help him to define 
more closely Ball State's position of 
excellence in this environment and 
its role as a leader for a geographi
cally and pedagogically broad base. 

Fissel's investigations took him 
to California State University at 
Chico, where there is a "crying need 
for distance learning, particularly in 
the northern valley, which is a very 
rural area." Finding an extensive 
tele-education program "operating 
in the black," he discovered that 
"the programs there are not as 
highly produced as ours. They 
don't put the emphasis on video 
graphics that we do, and the faculty 
are not supported as they are here. 
From a pedagogical viewpoint, I 
think what we are doing has greater 
potential. But they know how to 
market their product." 
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A novel approach to marketing 
academic services was surveyed in 
San Antonio, Texas, horne of the TI
IN Network, a system that brings 
secondary school classes to a 
national audience. Courses are 
offered to whoever needs them 
throughout the country. For school 
systems that have difficulty sup
porting particular subjects of 
instruction, TI-IN is a boon. Says 
Fissel, "Schools that are weak in 
foreign languages, for example, will 
'buy' courses in that area. An 
outstanding instructor teaches the 
class on-air and is available daily 
for questions from students phon
ing in on a toll-free number." 

For Fissel, bringing education 
to the classrooms, homes, or 
workplaces of Hoosiers in need of 
instruction remains a challenge for 
Indiana's IHETS and Ball State's 
tele-education programs. "We 
know there is great need for higher 
education in Indiana, and the 
illiteracy levels in this state are 
unacceptable. The question is, how 
can we make distance learning 
more responsive to student needs? 
As a result of the Lilly grant, I have 
a better feel for how the technology 
will be used." 

In his own classes, Fissel makes 
use of educational technologies, 
particularly video graphics
"things I used to put on the chalk 
board" -to reinforce traditional 
lectures. "I find the 'theory of the 
uncracked textbook' much easier to 
contend with using still graphics as 
a video study guide. When people 
are intimidated by an unknown 
corpus of information (in my case, 

calculus), they shy away from it. 
Having concepts organized and 
introduced to them through a 
medium with which they are 
familiar, namely, video, entices 
students into reading the textbooks. 
They realize this is not such an 
arcane subject." 

Ironically, this acknowledged 
model teacher for IHETS and 
leading advocate of VIS relishes 
"digging around in an archive for 
sixteenth-and seventeenth-century 
manuscripts." Fissel's research 
activity centers around the effects of 
war on the government and people 
of late Tudor and early Stuart 
England. His book, The Bishops' 
Wars: Charles 1's Campaigns against 
Scotland 1638-1640 is soon to be 
published by Cambridge University 
Press as a part of the series Cam
bridge Studies in Early Modern British 
History. Presumably, this tome will 
satisfy a lifelong goal "to write one 
good book." 

The Bishops' Wars is not, 
however, Fissel's only experience 
writing about and publishing in 
England. He is editor of the 
Manchester University Press 
publication, War and Government in 
Britain,1598-1650. These writings 
by established and emerging 
scholars "extend and clarify the 
debates over the relationship 
between society and war in the eras 
of the English Civil War and the 
Military Revolution." The genesis 
of Fissel's editing enterprise 
occurred as he acted as a member of 
Ball State's University Publications 
Committee. ''It dawned on me that 
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on university campuses, including 
our own, there are active people 
doing wonderful scholarly projects, 
who do not necessarily know one 
another. I decided to solicit 
manuscripts from people in my 
area and try to put these contribu
tors together in a coherent volume. 
So I edited the essays, wrote an 
introduction, and then submitted 
my own, which I thought would be 
my first and last foray into parlia
mentary history. But I think I'm 
going to try it again." 

So goes the irrepressible nature 
of a teacher-scholar. It is, in fact, 
this duality of the profession-

upholding excellence in teaching 
and contributing the fruits of 
research to one's field-that Fissel 
espouses most fervently. "Balanc
ing teaching and research is 
difficult. It requires revising 
articles by night and grading exams 
by day. But I know that some of the 
best researchers in my department 
are also the best teachers. The 
teacher-scholar is not an idea 
proposed behind closed doors by 
administrators. The teacher-scholar 
model is a reality." Though he was 
speaking of his colleagues, Lilly 
Fellow Mark Fissel is proof positive 
of that reality. 
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Of Bytes and Bibliophiles 

From Sesame Street to Broadway, 
libraries have been caricatured as 
sedate, genteel, slow-paced, and 
slightly antiquated. Silence was the 
word and patience was the game. To 
a degree, the picture was warranted, 
for part of the cultural tradition of 
libraries was not to be in a hurry. 



u 

Today that image is shattered. 
Libraries garner a host of rapid-fire 
electronic technologies allowing 
access to a world of sources and 
materials. An industrious staff 
serves an equally savvy and 
sophisticated clientele. Libraries 
now epitomize the Information 
Age. 

The University Libraries at Ball 
State University actively lead in this 
dynamic movement. The 
Alexander M. Bracken Library and 
the Architecture and Science
Health Science branches not only 
retain increasingly more books, 
periodicals, microforms, audiovi
sual materials, maps, manuscripts, 
music scores, and other records, but 
they also have faster and more 
convenient access to those holdings. 
Professionals who make up the 
library staff meet their charge as 
stewards of the collection, even as 
they undertake complex tasks 
demanded by their expanding 
profession. Today, they must 
master the full array of electronic 
skills and guide the researchers, 
students, and teachers who need to 
get in touch quickly and efficiently 
with desired information, be it from 
Ball State libraries or beyond. 

Accessibility is the key; auto
mation has made access more 
convenient and more portable. 
Judith Koor, assistant dean for 
Library Public Services, notes that 
through the Online Public Access 
Catalog (OPAC), "not only are there 
multiple access points in the library, 
but anyone who can get into the 
campus computer network can get 

into the online catalog," which is 
more than merely a computerized 
version of the card catalog. "There 
are things that you can do using 
OP AC that you could not do in a 
card catalog," says Koor. "As with 
the old system, users can search by 
author, title, and subject, but they 
may also search by key word and 
by combining search terms with 
Boolean operators, such as 'and, or, 
not.' This is what makes OP AC 
truly sophisticated." 

This sophistication brings with 
it additional challenges. For the 
Boolean search to be efficient, users 
need to know something about that 
kind of searching. Users in Bracken 
and the branches can easily get 
personal assistance; users accessing 
the library holdings from their 
homes or offices may need to rely 
on help screens (information that is 
available on computer monitors) or 
phone in for assistance. Koor 
points out, however, that with help 
screens, "there is a format limita
tion. How many screens does 
someone want to go to? These are 
challenges that are not insurmount
able, but they are an indication of 
how things change." 

Soon, an even more dramatic 
change will take place, as Ball State 
will be linked with Indiana Univer
sity, Indiana State, Purdue, and 
Notre Dame in a statewide online 
network. Responding to an initiative 
spearheaded by Ball State Dean of 
University Libraries Michael Wood 
and his counterparts at the sister 
universities, Lilly Endowment has 
funded a major grant over two years 
to supply the shared online network. 
The offices of the Indiana Commis
sion for Higher Education carried 
forward the administrative actions. 
Dubbed PAC LINK, the network will 
allow a person at any of the institu
tions to access the holdings dis-
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played in the other universities' 
online catalogs to see what is 
owned. Rather than one enormous 
database, the network will serve as 
an interface between the various 
Indiana universities. According to 
Judith Koor, "If you are at Ball State 
investigating IU's catalog, for 
example, PAC LINK will take the 
records at IU, but it will put them in 
our format. The goal is to have the 
differences in the systems transpar
ent to the user." Lesley Milner, 
head of Access Services, points out 
that electronic access to these 
Indiana academic libraries will also 
allow increased flexibility in 
searching: "P AC LINK will allow 
researchers to subject search online 
four other state universities for 
titles in their subject area." 
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As Dean Wood indicates (see 
interview on page 10), the introduc
tion of PAC LINK will have reper
cussions in other areas of the 
library, particularly Interlibrary 
Loan, the system that enables 
libraries to borrow from one 
another. Requests to borrow books 
and materials not owned by Ball 
State libraries are made through 
Interlibrary Loan in Bracken 
Library. Suzanne Rice, Ball State 
Interlibrary Loan librarian, explains 
that contacts are made online by 
computer. The network at Ball 
State-OCLC-is a bibliographic 
database that enables access to the 
holdings of thousands of libraries 
around the country. A match is 
sought between those records and 
the requested citation. When the 
item is found and the request 
honored, materials are mailed to 
Bracken Library for the patron. 
According to Rice, "The interlibrary 
loan transaction cost in staff time, 
photocopying, postage, and, often, 
copyright royalties is not inexpen
sive. However, it is vital for many 
researchers." She also indicates that 
Ball State is a net lender, lending 

more that it borrows. "In an 
average month, we ask to borrow 
about 600 items, and we are asked 
to lend approximately 1,400 items. 
We can get as many as 250 requests 
a day. I think those figures reflect 
that there is a good deal of coopera
tion between our collections 
development department and 
Interlibrary Loan." 

The Reference area of the 
library is likewise seeing electronic 
technologies integrated into its 
operations. Traditionally the home 
of dictionaries, encyclopedias, and 
other directories, Reference offers 
many of its periodicals indexes and 
abstracts not only in print form, but 
also on CD-ROM format, which is 
accessible through microcomputer 
workstations. Lesley Milner 
explains that, although CD-ROM 
format allows more comprehensive 
and sophisticated searching than 
print indexes, their drawback, until 
now, has been the limitation of one 
user for each workstation. Re
cently, however, the more popular 
CD-ROM titles have been added to 
the existing OPAC listing of 
materials. Now multiple users in 
the library and through the campus 
computer network have simulta
neous access to heavily used 
indexes such as InfoTrac and ERIC, 



and they may search those indexes 
to journal articles with keyword 
and Boolean operators, gain print
outs of abstracts, and discover what 
journals the library owns by noting 
a hook to holdings. 

Assessing and incorporating 
emerging technologies into library 
operations are constant procedures 
for library administrators today, 
calling for far-reaching decisions. 
Milner illustrates the point: "Every 
da y something new is being 
introduced. We have to try to 
determine if a particular process 
will be supported by technology in 
the future so that we can maintain 
access to the material. For instance, 
we have items on micro-opaque, an 
older system developed in the 
sixties generally not used anymore. 
We have ready access to a reader, 
but printers are no longer produced 
for it. The micro-opaque collection 
is being loaded onto our or AC, so 
we anticipate increased use of that 
material and are diligently looking 
for a vendor for a printer for that 
technology." 

From the evaluation of tech
nologies to the incorporation of 
new services, the Ball State libraries 
are intent on, in the words of Dean 
Wood, "not just providing a service, 
but bringing a service with a quality 
of excellence to the people of 

Indiana." The staff members 
understand the critical importance 
of information access to functioning 
effectively in contemporary society. 
They also recognize the need for the 
"high touch" to accompany the 
"high tech." As Milner says, 
"Everybody has to be a novice at 
something. As the world gets more 
complicated, it broadens our area of 
not knowing. There are no dumb 
questions here." She also confides 
that some things have not changed: 
"It's still the thrill of the chase!" 

Lesley M ililer 
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What are some of the major challenges you and 
your staff face with the introduction of new 
techno logies? 

Every time a new service is introduced, it has to be 
supported either by eliminating some other service 
or redirecting human resources. Technology has 
released human resources from the manual ways of 
doing things, but there are subtle demands that 
accompany this change. To accommodate new 
technologies we have introduced, an extraordinary 
amount of time, effort, thought, and caring has to 
go into the human component supporting the new 
services. 

What would be an example of that? 

The link with our sister institutions, PAC LINK, is 
probably going to bring about one of the most 
profound redirections of services in decades. With 
the successful completion of PAC LINK, the 
number of holdings that will be represented online 
in this library will be more than ten million volume 
statements-it will exceed any single library in the 
V. S. Having access to those kinds of resources 
means that when students or faculty come to the 
library, they will come with the expectation that 
what they find in the database will be available to 
them. What they find, however, very often will be 
at Purdue or Notre Dame or IV. It's a tremendous 
research opportunity, but the demand for and 
volume of Interlibrary Loan services will skyrocket. 
We will face the challenge of redistributing our 
resources appropriately. 

What other effects will PAC LINK have? 

There are implications for what we collect. Our 
patterns may change when we have complete 
access to the other institutions' online catalogs and 
know what they have. In addition, the ease with 
which materials are obtained from other Indiana 

A Conversation with the 
Dean of University Libraries 

institutions involves many policy considerations. 
For example, what will we loan and for how long 
and to whom? If too many Ball State research 
faculty run up against the fact that what we own is 
not on our shelves because it's on loan to Purdue or 
IV, what does that mean for our circulation and 
loan policy? If we have to revise our policies, we 
may have to establish new relationships with our 
sister institutions. 

Does state funding for purchases of books and 
journals take into consideration others in the state 
of Indiana, such as high school students, many of 
whom can access the online catalog? 

No. Our funding is to support the curriculum at 
Ball State, and that is it. End of story. We have a 
paralegal program, so we collect at a certain level 
for legal materials. If we had a law school, that 
level would be much higher. If we had a medical 
school, we would collect accordingly, and so forth. 
At the same time, there are many lawyers and 
physicians in town, but we do not collect for their 
professional needs. We must be very sensitive to 
the curriculum at Ball State first. 

Do you find the needs of Ball State researchers 
well taken care of? 

Yes, I do. The amount of information that's being 
published is increasing geometrically, and indexes 
to it are more readily available. Technology has 
allowed the information industry to index and 
abstract that information in a more rapid and more 
thorough fashion and then to make it available to a 
greater population. The serious researcher who has 
kept up with this transformation has become 
increasingly sophisticated (in such things as using 
the Boolean operators to construct his or her own 
unique searches) and can find and retrieve more 
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information much faster than was possible five or 
ten years ago. Fifteen years ago a researcher had to 
wait until the printed index of, say, fifty journals 
was checked in, put on the shelf, and retrieved by 
the researcher. Now, that index is online immedi
ately, and reflects the contents of not 50, but 150 
journals. 

How has that rising level of sophistication 
affected librarians? 

We've had to keep pace. We've had to become 
increasingly more knowledgeable ourselves, not 
only in helping undergraduates doing term papers, 
but in helping faculty members doing international
level research-and there is international-level 
research going on here. We have not only re-

sponded to the growing levels of awareness of our 
clientele, but we also consider it our responsibility 
to lead. 

Our librarians are very much committed to the 
notion that they are teachers and professional 
colleagues. They do not merely respond to 
questions, but ask, "Have you thought about 
trying this approach? Are you aware of this 
service?" We have one of the best library instruc
tion programs in the state. The numbers that come 
out of our formal program are phenomenaL The 
feedback that we've gotten from graduating 
students and from graduate students tells us that 
we're doing an excellent job. However, we are 
always interested in hearing from anyone to know 
what other things we can do or should be doing. 
The Ball State University Libraries have a strong 
vision and a positive direction of the future of 
information services. 
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Treading 
Uncommon Ground 

For one heady week in September 
1990, the Ball State University 
community experienced the 
creative fire induced by a mod
ern-day, academic chautauqua. 
Dubbed UniverCity '90, this 
second biennial festival built a 
temporary city of tents, folding 
chairs, lecterns, and displays to 
house dozens of stimulating 
activities. Planners for this year's 
UniverCity celebration adopted 
the theme Uncommon Ground to 
represent the exhilarating state we 
arrive in when moving from the 
domain of everyday affairs to the 



world of ideas. Events explored 
the processes we use to unleash 
creativity in the many disparate 
disciplines that make up a univer
sity. So, in another sense, the 
theme encouraged participants to 
explore territories (uncommon 
ground) outside their own 
specialties. Such interdisciplinary 
probing proved fruitful in reveal
ing that the vastly different 
perspectives, methodologies, and 
content of so many fields still 
share common ideals about how 
humankind applies the connective 
links to create a better world. 
Highlights from UniverCity 90's 
vibrant speakers and catalytic 
program appear in the accompa
nying photo-essay. 
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James Burke is often 
considered Great Britain 's 
foremost commentator on 

science and technology, 
which he explores in 

television documenta ries 
and weekly series. Ailihated 
with BBe since 1966, Burke 
has worked on such notable 
productions as Tomorrow's 

World , The Real Thing, and 
The Day the Universe 

Changed. 

J ames Burke predicts that the 
convergence of two recent techno
logical developments, telecommuni
cations and data processing "will 
effect a quantum leap in how com
plex [not complicated] our society 
will be, giving individuals more 
choices." In his own work of creating 
television documentaries, he de
scribes how the advent of data 
processing and fax machines changes 
not only the processes but the very 
content of his shows because he can 
make changes up to the last minute. 
"This is what I mean about the 

the possibility for ever-changing 
overviews that may encourage people 
to "move back to the holistic view that 
was there before Descartes and 
reductionism put us on the road to 
specialization." 

How should we educate and 
prepare people for these changes? 
"The urgent need is to stop teaching 
our children in the medieval style, stop 
teaching them to do exams where they 
have to recall facts, because the facts 
are now becoming obsolete almost 
before we teach them. We have to 
urgently change a system that teaches 
children to choose a vocation for life, 
because in the near term professions 
may be rendered obsolete. So what we 
should be teaching our children is to 
be flexible in the extreme. [They 
should learn] the rudiments of infor
mation science, which means we 
disestablish that gigantic edifice we 
now call education. We substitute 
something that doesn't have campuses, 
nor walls, nor selective entry, and we 
make it available to the population at 
large. I believe that a great number of 
the people out there around the planet 
have imaginative brains that could be 
the source of much good and much 
excitement and much wonder and 
much everything. These brains are 
rusting because the monolithic educa
tion system we have at the moment 
can't deal with them. It's not that it 
doesn't want to. It can't because it has 
walls and books and these medieval 

constantly changing environment things. When the next generation of 
that technology provides for us; it data processing systems comes along, I 
allows us to take more risks and to be would like to believe that the world 
much more adventurous." The 
development of semi-intelligent 
systems relieves humans of many 
mundane mental tasks and provides 

could become a university and that we 
could bring everyone into that work. I 
don't believe this is a pipe dream. Why 
should it be?" 



Roald Hoffmann was among the 
youngest recipients of the Nobel 
Prize in chemistry when it was 
conferred upon him in 1981 at age 
forty-two. Still, it was no surprise 
because his contributions to the 
theoretical understanding of 
chemical structure and reactivity 
had supplied new levels of under
standing, paving the way for new 
dimensions in research. Hoffmann 
never broke stride after the Nobel. 
He has become a modern Renais
sance man; not only is he an 
accomplished poet, but he has 
brought issues of aesthetics to 
chemistry in a series of essays 
entitled Beauty in Chemistry. He has 
also become a leader in the field of 
chemical education including the 
role as narrator in the video series 
"The World of Chemistry," recently 
released for use in high school and 
college classrooms. 

A presentation entitled "One 
Culture" was the contribution of 
Nobel Laureate Roald Hoffmann to 
UniverCity'90. In his view the 
humanities and sciences have much 
in common. His plenary lecture 
was consistent with this view; his 
audiences at Ball State included 
high school students, scientists, and 
poets. 

Roald Hojfma1l1l is thejohn 
A. Newman Prqfessor of 
Physical Science at Cornell 
Uniuersi(y. Distinguisbed by 
many honorsfor his leading 
research in chemistry, 
Hqffmall is also noted for 
his abili~y to translate uelY 
complex ideas into 
language that makes his 
field comprehensible to a lay 
audience. 
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Betty Edwards, author of several 
popular texts including Drawing on 
the Right Side of the Brain, finds that 
most people share her curiosity 
about how the human brain works. 
Departing from the commonly held 
view, however, Edwards does not 
think that talent for drawing is 
necessarily a native endowment. "I 
no longer believe in tha t concept," 
she asserts. "I think that brains do 
differ; certain people learn certain 
things faster and perhaps have an 
aptitude, but from my experience 
over the last ten years, the probabil
ity for being able to draw is just 

Betty Edwards is a proJessor oj art and 
director oj the Center Jor Educational 

App! ications oj Brain IIemisphere Research 
at California State University, Long Beach . 

about the same probability as 
learning how to read . ... It's no 
more talent dependent than learn
ing how to read, but there are 
certain things about drawing, just 
as there are certain things about 
reading, that must be shown to the 
person-[things] that are very hard 
to discover on your own. This, I 
think, is the source of the concept of 
talent. Certain individuals stumble 
across the strategies required for 
drawing." 

Ed wards describes how she, as 
a child, discovered these "tricks of 
seeing" that lead to drawing skills. 
She advocates teaching perception 
in the schools just as seriously as 
other subjects. "We teach logical 
thinking by means of reading, 
writing, and arithmetic to help us 
unlock information. We should 
quite deliberately teach seeing and 
visual, spatial skills by means of 
drawing, dance, and movement in 
order to improve creative think
ing." The ideal for Edwards is 
using these two modes of thinking 
(each related primarily to one of the 
separate brain hemispheres) at a 
conscious level. Specifically, she 
finds that the act of drawing makes 
people feel creative. Through 
drawing they enter "right mode" 
thinking, which is a slightly altered 
state of consciousness. Because it is 
a fragile state, Edwards points out 
that artists tend to work alone to 
maintain that creative state. She 
describes the state as "wonderful, 
where you are alert, self-confident, 
focused on the task, and doing your 
best work." 



Sylvia Earle is a devoted 
marine scientist who helped 

develop the 'personal 
submersible "for deep-sea 
diving and has led 11"lQre 

than fifty expeditions 
underwater. She recent~y 
accepted the p residential 

appointnzent as chief 
scientist at the National 

Oceanic and Atmospheric 
Administration. 

Today Earle is concerned about 
human behavior that endangers the 
health of the planet. "Weare more 
and more appreciating the value of 
the oceans to our survival and well 
being .... [Yet] we're making huge 
changes to the earth with technology, 
altering the course of rivers, and 
bulldozing forests." Like many 
aware scientists and citizens of all 
walks of life, Earle worries about the 
destruction of species and their 
diversity that acts as a buffer against 
the damage of change. "We're in the 
middle of a big experiment, but not 
detached and watching what hap
pens. We're sitting right there in the 
test tube ourselves and pouring 
things in and jiggling the circum
stances and wondering if 
everything's going to be all right." 

t Recognizing that most of the 
G world's three billion people, busy 
~. with the struggles of their own daily 
% lives, aren't worrying about these 
f matters, Earle lays the burden for 

-_..... halting such destruction on those 

Sylvia Earle describes the compel
ling force that plunged her into the 
sea and shaped her career as a 
marine scientist: "I simply am not 
able to resist getting out to where 
the action is as far as life on the 
planet is concerned." As a child she 
fell in love with the ocean when the 
Gulf of Mexico was her backyard. 
She retains her fascination for how 
things work. "Scientists are 
curious," she says. "Everything 
affects everything else. The world 
turns on little differences which 
stack up to make something happen 
one way or the other." 

who are in positions of leadership 
and can implement more benign 
policies and practices. Yet with her 
stories of small differences she 
reminds us that everyone has 
opportunities to help save the 
environment. "Plant native trees," 
she says, "that are adapted to the 
area where you live, or shrubs that 
are self-tending, or wild flowers . 
Watch what happens when you do 
that. Birds will come and interesting 
insects like praying mantises. As an 
individual, try to make those choices 
that will enable you to live most 
harmoniously within your own 
environmental needs." 
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Drs. Charles and Theresa Greenwood have each 
established a long, substantive record of service at 
Ball State University. Theresa teaches gifted stu
dents at Burris Laboratory School and was recog
nized two years ago by Lilly Endowment with a 
Creative Teaching Award. For the 1991-92 academic 
year, she is on sabbatical, having earned the presti
gious Christa McAuliffe Award to conduct a re
search project on student motivation. Charles is 
assistant dean for telecommunication services in the 
School of Continuing Education and Public Service. 
He serves as university liaison to several key 
community programs. In 1991, he held the post of 
governor for the Kiwanis Club of Indiana. As a 
couple, Charles and Theresa find that their profes
sional lives intertwine, each acting as a creative 
catalyst in the other's activities. They share some of 
the highlights of these experiences in the following 
conversation with Donna Foster. 

Before we get into some of your views about current 
issues in education, let's hear more about the work you 
each do here at Ball State. Charles, why don't you talk 
about some of your pioneering efforts in distant learning? 

Charles: The idea of distant learning is not new to 
Indiana, but Indiana is one of the few states that have been 
farsighted enough to have in place since 1967 an electronic 
system-IHETS, the Indiana Higher Education Telecom
munications System. With this system, we [Ball State] can 
deliver educational opportunities to all ninety-two 
counties in the state with one-way video / two-way audio. 
I am responsible for site development and also for 
scheduling courses and programs that go on the system. 
I try to make contact with as many schools as possible and 
help expand the program within schools, industries, and 
hospitals. 

What kind of response are you getting? 

Charles: When we first started traveling up and down the 
highways of Indiana to establish the program, we only 
had five locations (or sites) and 12 students. Today we've 
grown to more than 86 locations with approximately 808 
students [includes campus enrollment for the program]. 
We offer the complete M.B.A. degree by way of television. 
It's fully approved by the American Association of 
Schools of Business. With that successful experience, we 
have added the B.5.N. completion program for nurses. In 
most instances they receive this tele-instruction at their 
local hospitals. Included in our interactive television 
offerings are general education and high school courses. 

In talking with students and others, what do you find is 
the big advantage of tele-education over other forms of 
independent study for distant learners? 

Charles: They have the advantage of viewing the class at a 
location close to their homes, wherever they may be 
throughout the state, while being associated with the live 
class here on campus. Students are able to contact the 
instructor by way of the DTR [Direct Telephone Response] 
system with any questions or comments they may have. 
Instructors, by noticing the facial reaction of the class [in 
the studio]' can assume that a similar expression adorns 
the face of the distant learner. They can then elaborate 
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more explicitly the concepts being taught. This class 
involvement, even though it is some distance from 
campus, changes the concept of being by oneself (as is 
often true of other forms of independent study). 

How involved do they become? Do you find the students 
really interact? 

Charles: Many students do. We feel that the students who 
are enrolled in our distant learning program are just as 
important as those who are here on campus. Therefore, 
we visit each of our sites to make sure the students are 
excited about the program, that our facilitators are pleased 
with the program, that the equipment is working fine, and 
just to say, "Hello, we're interested in you; you're an 
important part of our educational effort." 

Theresa, I know you've taught different grades at Burris, 
but how did you get into the gifted and talented program? 

Theresa: One summer about six years ago, I received a 
telephone call from the principal about four or five days 
before school opened offering me the job. Of course, there 
was no time to plan, no time to think about it. I started 
looking through all the materials that were available, 
thinking this was an opportunity to do some things that I 
always wanted to do. To provide some structure, I used 
the Purdue or PACE model, which has three components: 
critical thinking, problem solving, and independent study 
skills. With this model I could plug in units and do many 
different things. For one project we tried to get a bill 
passed in the Indiana General Assem~ly. We .wrote "Dear 
World" letters in which we contacted mfluentIalleaders 
such as Mikhail Gorbachev and Ronald Reagan. Over the 
years I've arranged for my students to experience real 
airplanes and trains, because to me, this is the way you 
learn. You touch the real world. 

Still, it must have been overwhelming in the beginning. 

Theresa: It was scary because I was dealing with the 
brightest of students. You've got to be sharp with them. 
And I love it because they keep you sharp. You have to 
have a certain level of openness to deal with them in the 
first place. I tried to connect with what the students were 
interested in. I feed off their interests. 
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As the present recipient of the Christa McAuliffe award, 
Theresa, what kinds of things are you working on this 
year? 

Theresa: I've been experimenting over the years in little 
bits and pieces about how children can best learn. One of 
the things that I notice is that young children, when they 
first come to school, are excited about learning. They ask a 
lot of why's. By the time they get to fourth grade, their 
attitude becomes "ho-hum.// So I am developing a 
program called Connections. It's a learner-driven ~odel 
that instructs students (through Learner Maps, speCIal 
connections and environments I've designed) to motivate 
and guide achievement of important skil~s and know~edge. 
Learners can discover the relevance and mterconnectIons 
of self and knowledge. 

Being on the front lines of teaching and trying to develop 
a program that will make education more meaningful and 
exciting for young people is one way to confront the. ~eed 
for educational reform, which is such a popul~r poitttcal 
issue right now. Is that all it's going to take In your 
view? 

Theresa: Not at all. Generations of children have been 
neglected educationally because some people thought, 
"They're black, therefore, less productive, or they're poor, 
so they can't learn or don't care about learning.// Now 
we're trying to patch up these holes. But until we have an 
attitude adjustment in our country, no educational reform 
is going to make a difference. More money alone i~ not 
going to make a difference. A lot of patches are gomg to 
fall off because we have an attitude problem about the 
worthiness of people. 

So, if you could visit the president of the United States, 
George Bush, who has said he is our education ~re.si~ent, 
what would you tell him? How would you adVIse hlm to 
take a leadership stand on this issue? 

Theresa: I would tell Mr. Bush that we need to more or less 
bulldoze education and start over-for instance, like 
Lombardy did with football. He had to say, "This is a 
football.// He had to start from the very beginning and 
restructure, reform the team before they could be a 
winning team. And that's what we need in education. 
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Is that something, Charles, that you're in tune with, too? 
Do you see reform of education the same way-to wipe 
out a lot of what we have and start over? 

Charles: There are many different approaches. Some 
suggest we start with public involvement. Others indicate 
that society should leave education to the experts. Still 
others advocate that we need a cooperative relationship 
between both camps working toward a common goal. As 
an example of the latter, I'm coordinating for the Indiana 
District of Kiwanis International a program titled "Indiana 
2000 Project," modeled after President Bush's goals and 
aspirations for education and endorsed by this state's 
political, business, and civic leaders. To some it seems to 
be just another Band-Aid, but as Kiwanians, we see it as a 
way of making the public more aware of our educational 
problems, and I believe some positive changes can be 
made. 

Regarding issues of reform, what do you think are the 
implications for teacher training and teacher education? 

Theresa: Well, a lot of people go into teaching because it's 
a last resort. Even if it's your first choice, I don't think you 
should be in teacher education just because you want to. I 
think there has to be a more rigorous look at the people 
who go into teacher education. 

Charles: The major question to pose to prospective 
teachers is, "Why?" Why do you want to be a teacher? 
"I'm going in there to change the world" should be the 
attitude. 

After selecting the right people, what are your recommen
dations for improving their training so new teachers can 
be most effective with today's students? 

Theresa: Spending hours and hours taking content 
information is not so important as the how and why of 
teaching. You can go and find information-facts. Future 
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teachers need to have in place more skills, strategies, 
techniques, procedures, and accepting attitudes about 
learning and the children they plan to teach. 

Are you suggesting that student teachers should be learning 
how to keep learning so that when they're out in the 
classroom, they can pass those same skills on to their 
students? 

Theresa: I do think you need a knowledge base, but we 
need to be about learning. Ask, "What turns these children 
on to learning? How do we keep them excited about 
learning?" A lot of the knowledge I've gained over the 
years has come about because I get excited about an idea, 
and I learn with the students. We explore and discover 
together. We get the dictionaries and the encyclopedias. 
We send letters to Washington on the fax machine, write 
our congresspeople, call the television stations. The whole 
world is my classroom. I think there should be a telephone 
in every classroom so that students can get immediate 
information. The classroom needs to be a living laboratory 
where things are constantly happening and a kind of 
electricity is evident. I see myself not as a teacher in the 
traditional sense, but as a facilitator, a person who makes 
things happen for the students. I have my plans, yes, my 
ideas of where I want to go, but we talk about it; we change 
things from time to time. 

So the person who's getting trained to go into the class
room should become a master of group dynamics and quite 
able in making connections, too? Is that what teacher 
education should foster? 

Charles: He or she needs to be at a flexible point. In other 
words, as Theresa said, you may have an outline of what 
things you want to cover, but it could be that this young 
student asks a question that takes you to a whole different 
area than you had planned to go into. It's called exploring. 



Theresa: That's called the "teachable moment," a signal 
that students are connecting with you, but it can be tricky. 
You have to admit that you don't know it all. That's one 
of the first things I establish with my students: "I do not 
know everything. There are some things you may know 
more about than I do." I think a teacher has to be honest 
with students. But see, teachers have this lesson plan, and 
they want to stick to that lesson plan. One of the greatest 
stories I heard was from Dr. Ballou [Mildred Ballou, 
Professor Emeritus, Elementary Education] when I was 
taking some courses with her. One day a student came to 
school with a bug. The student asked the teacher, "What 
is this bug?" And she said, "Oh, my goodness! I can't tell 
you yet. That's a fourth-grade bug, and I'm a third-grade 
teacher." 

I think you're getting back once again to characteristics of 
who should be entering education to prepare to be a 
teacher and that has to do with personalities. Flexibility. 
Caring. Honesty. 

Theresa: And you don't know those personal attributes by 
just pushing people through a program and having them 
come through the other end with a piece of paper that says 
they can teach. I happened to hear Margaret Mead when 
she came to Ball State. She said education for her had been 
sitting in the classroom, copiously copying notes from her 
professor, who had copiously copied from his professor, 
who had ... ,etc. 

So how relevant can this be anymore? 

Theresa: See, that's what education has been for so long. 
But it's got to be alive and in tune with today. In fact, we 
hardly have textbooks that are up-to-date. I think newspa
pers should be used over textbooks, really. Newspapers 
can teach grammar, math, social studies, history-in-the
making. Everything is current. I think newspapers should 
be the key text in the classroom and books used for 
reference, background. You should not have just one 
textbook series in the room or follow the book page by 
page or chapter by chapter. 

That's what I wondered, if you think that whole business 
of state-adopted textbooks should be thrown out. 

Theresa: I don't think it's worth much, because I know 
what it does; it narrows down the thinking and only 
reflects one publisher's views. I would like to see a 
classroom in which maybe three or four books of many, 
many publishing companies are available, so students 
could compare and contrast ideas, information, and 
emphases. Once you introduce students to the fact that 
there are many sources of knowledge, then you're training 
them at the same time to hear various voices and develop 
critical judgment. 

You are both very experienced with technology, and I see 
that, for you, there's no question about its providing 
enrichment, but do you see a danger, as fiscal situations 
get tighter and tighter, that there might be people who 
push for misuse of technology, having computers and 
television assume the brunt of the instructional load, 
particularly in the poorer school districts where the 
teacher: student ratio might be inadequate? 

Theresa: That danger always exists. 

Charles: I hope it doesn't happen-that it never happens. 
Technology is not in itself a replacement, but it can assist 
in teaching many subjects. As I advocate it, technology is 
a supplement to other teaching tools. I remember one 
story where the instructor, who was supposedly outstand
ing, couldn't make it to his college class, so he sent a tape 
recorder. The first week the students listened to the tape 
recorder, and it went on for a period of time. When the 
instructor had a day off from his other obligations, he said, 
"I'll go see how my class is progressing." He showed up 
for class and found a tape recorder on every desk listening 
to his tape recorder. Technology does not replace the 
teacher. The teacher is still the number one person there. 
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Tomorrow's Teachers Today 

T 0 be chairperson of the Depart
ment of Elementary Education is not 
merely to preside over the "skills 
and drills" process, at least not if 
you are in tune with ever-emerging 
curriculum issues and teaching 
strategies. It certainly is not if you 
are Lawrence Smith and have 
boundless energy and enthusiasm 
for the effective teaching of teachers. 
To lead these professionals requires 

a visionary outlook and practical 
application to make things happen. 
Ball State University is particularly 
fortunate to find those qualities in 
Dr. Larry Smith. 

Dr. Smith came to Teachers 
College the summer of 1989 as a 
proven researcher and administrator 
and has made his mark as an imagi
native leader. Most recently, he has 
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coordinated Ball State's participa
tion in a project that involves 
alliances of many kinds-among 
departments on campus, with 
school corporations in the area, and 
with universities outside Indiana. 

This initiative, known as TISN 
(Teacher Information Support 
Network), is a pilot project in 
distance learning to offer in-service 
training in global change issues for 
middle school science teachers. 
Funded by the Consortium for 
International Earth Science Informa
tion Network (CIESIN), Ball State 
joined Saginaw Valley State Univer
sity of Michigan, Western Illinois 
University, East Tennessee State 
University, and Youngstown State 
University in a three-day teleconfer
ence focusing on water quality. 

Ball State was the site of 
activities for teachers from Elwood, 
Wes Del, and Yorktown Middle 
Schools, where, by satellite, partici
pants interacted with panels of 
experts who discussed the politics 
and the science of environmental 
problems. The teachers discovered 
online computer databases that 
their students would be able to tap 
for information. They conducted 
experiments pertinent to acid rain 
using commonly available grocery 
store items and, through computer 
communication, related their 
findings to participants at distant 
sites. 

Smith credits the sharing of 
information by way of computers to 
be the most valuable TISN connec
tion for teachers to take home to 
their students. "Now, using a 

computer and a modem (that 
enables data to be sent over tele
phone lines), middle school stu
dents in Indiana can exchange 
information with their counterparts 
in Michigan and Tennessee. They 
not only can learn how to use their 
computers to exchange data, but 
can actually see how, for example, 
water differs in various regions. 
Does pond water in Indiana have 
different pH than pond water in 
Ohio? They can compare real data, 
and that makes science and learning 
alive and exciting." 

Smith has high praises for the 
campus interdepartmental collabo
ration in planning and executing 
TISN. "This project could not have 
been pulled off had we not had the 
cooperation of the biology depart
ment and of University Media 
Services. They were super and very 
efficient. Doctoral students Mike 
Mayfield in biology and Karen 
Hatfield in elementary education 
were splendid in their roles as 
facilitators. Ball State looked very 
good in our ability to do distance 
learning." 

In addition to looking forward 
to TISN follow-up activities and 
future joint ventures with the sister 
institutions, Smith is pursuing 
projects related to staff develop
ment for middle school reading 
teachers. His interest in "literacy as 
a way of behaving, a way of life" is 
underscored by his conviction that 
reading needs to be redefined along 
the lines of wellness. 

Smith contends that there is a 
stigma attached to slow readers, 

even though it has traditionally 
been acceptable to be slow in many 
other things. "1 am by far the 
slowest jogger in the gym, but I am 
not chastised for that. I am given 
encouragement for running a whole 
hour!" However, this has not been 
true for slow readers. "We've been 
taught it is not good to back up or 
to read slowly," and he asks 
rhetorically, "Oh, really? Isn't it? 
I prefer that my attorney read my 
legal documents word by word and 
sentence by sentence. That's what 
we need to communicate to kids, 
that it's perfectly all right to read 
carefully and to reread." 

To help young readers with 
difficulties, Smith advocates that, 
rather than using a medical model to 
address a student's problems-as 
deficits needing to be identified and 
fixed-a more positive and encour
aging instructional model is needed. 
Dr. Smith and his colleague Dr. 
Thomas Schroeder have developed 
a theoretical framework for a 
reading wellness concept. Their 
study of the literature leads them to 
believe that "the whole concept of 
wellness parallels what we believe 
reading ought to be about. To be 
literate is not merely to be free from 
reading disabilities. Reading 
wellness is multidimensional and 
incorporates habits, attitudes, and 
feelings. Teachers can help the 
whole person in this lifelong 
journey of reading by sowing 
healthy seeds of encouragement 
and support." 
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At the core of Dr. Chun-Hung 
Tzeng's research is a question 
central to modern life: How does 
one make decisions when faced 
with incomplete, contradictory, or 
uncertain information? Humans 
may rely on intuition or past 
experience to guide them, but 
Artificial Intelligence systems (AI) 
must essentially be taught how to 
make such judgments. These are 
questions of heuristics, the study of 
the processes involved in electronic 
problem solving. 

"Heuristic theory can help 
make computer software more 
intelligent," says Dr. Tzeng. 
"There's a lot of uncertainty 
involved, and handling this will 
become increasingly important in 
software programs where there 
could be many different ap
proaches." 

The accomplishments of the 
university's 1991 Researcher of the 
Year, Dr. Tzeng, have brought 
international recognition to Ball 
State and the Department of 
Computer Science. Dr. Tzeng 
received his Ph.D. from Indiana 
University and earlier degrees from 
Goettingen University in Germany 
and Taiwan University. He has 

been an active publisher in the field, 
with many journal articles to his 
credit. He has sought out applica
tions for his work in industry, 
received grants from the National 
Science Foundation, and regularly 
includes students in his research 
efforts. 

Dr. Tzeng's contribution is 
probably best reflected in his work 
"A Study of Heuristic Information 
in Game-Tree Search," published by 
Springer-Verlag in 1988. A game 
tree provides a model to learn how 
to handle uncertainty. "When 
people playa game, they do a kind 
of search-they look ahead . . . one 
step, two steps, three steps, four. ... 
People always believe if they look 
more steps forward they can 
improve their performance." The 
book supplies a theoretical base 
grounded in mathematics to open 
possibilities for using such technol
ogy in real-world problem solving. 

Dr. Tzeng compares the 
procedure to a game of chess. "It's 
a difficult game, chess. You never 
know-if you move this piece, will 
you win? You can look forward, 
but you never know for sure. But 
you have some judgment. One 
move is better than another. It is 
better to lose a pawn than endanger 
a king. You want to save your 
queen." This kind of information is 
heuristic information: any informa
tion that helps reduce search time. 
Lately, Tzeng's research has 
centered on how to represent this 
kind of uncertainty. He is most 
interested in the mathematical or 
probabilistic approach. "For 
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instance, the weather report says 
there is a 30 percent chance of rain. 
What does this mean? Should I take 
an umbrella or not?" Dr. Tzeng is 
working on ways of representing 
this uncertainty to the computer. 
The computer would be able to 
manipulate all the possibilities 
systematically. "Usually, we try to 
make the system use human-like 
inference." 

Another facet of Tzeng's work 
has been the development of 
Chinese language software pro
grams. The programs assist in 
writing characters and pronouncing 
words and tones. They have 
animated models of the mouth to 
aid in pronunciation. Other lessons 
show the correct stroke order in the 
writing of Chinese and offer 
opportunities for practice and self
testing. 
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Yanos's study focuses on the 
challenges to Darwinism from 
within the scientific community. In 
order to do so, she had to examine 
epistemology, the study of the 
origin, nature, methods, and limits 
of knowledge, and especially the 
role of science and rhetoric in 
discovering and dispersing truth. 
"With Darwin's acceptance, the 
scientific method rose to become 
the most important, most signifi
cant tool with which to examine the 
world. Therefore, the Darwinian 
revolution was more than a scien
tific revolution; it was a cultural 
revolution. The current challenges 
reveal that we are only now 
becoming aware of the implications 
of that revolution, of the unresolved 
problems obscured by the immedi
ate attack from orthodox religion." 
Dr. Yanos has grouped these 
challenges to the evolutionary 
paradigm under the h.eadings of 
scientific, epistemological, method
ological, and teleological. 

"We all know that evolution is 
a major force in twentieth-century 
thinking," she says. "But there are 
still some questions that are not 
answered. We are stilllpcking 
proof." Dr: Yanos explains, "For 
instance, the fossil record is "incom
plete, and some scientists believe 
that these gaps are too great to be "; 
explained 'by the current theory. 
Others have found challenges in the 

Dr. Yanos also discovered that 
some critics believe that the study of 
biology demands a new logic. 
"Other scientific fields deal with 
fundamental entities that do not 
change. Biology is about change. 
Organisms can change and still be 
the same species. However, the 
methodology and taxonomy of 
biology still rest in the old thinking 
of strict Aristotelian classification 
which held that things that change 
cannot be defined and therefore do 
not exist." 

"Many thinkers have argued 
that Darwinian evolution just 
doesn't seem to explain everything 
that we want explained." For 
instance, most of us desire theories 
that offer teleological explanations; 
such theories explain phenomena in 
terms of final cause, purposes, or 
design in nature. "We want to 
believe that something is happening, 
that there is a goal," Dr. Yanos 
continues. "But we still don't know 

- the force behind, say, natural 
selection. As a result, biology 
longer talk about progress, on1y 
change." 

origins of lif~, in g~netics and " 
embryology." 
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Dr. Yanos hopes that the lay 
reader will corne away from her 
dissertation with the realization 
that Darwinism is a strong force 
behind Western culture, as well as 
with a greater understanding that 
science and the humanities are not 
totally separate methods of inquiry. 
"We should quit trying to divide 
knowledge, and we cannot allow 
one discipline to usurp the power of 
knowledge." As for the scientists? 
"I hope it will clarify issues and get 
them back into the lab without 
arguing blindly that science is 
infallible or without denigrating 
science's ability to discover truth." 
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