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It is an honor to be asked to give the first Joseph R
Larsen Menorial presentation. Joe Larsen is one of ny
her oes. The world needs nore Joe Larsens. Il will say
nore about Joe at the end of ny talk, but let ne begin by
telling you what | am going to be tal ki ng about tonight.

| want to start by talking about the title of this talk

"Why | Teach Biol ogy". Then | will spend a few m nutes
on what | believe are sone of the npbst inportant issues
in biology education. Finally, 1 wll talk a little
about what | am doing now and how | see nultimedia being

used in biology.

This filmclip from "Indian Jones and the Tenple of Doont

may seem |ike an exaggeration. Most people are not
scared of nmonkeys and birds. The film is the | east
popul ar of the Indiana Jones series because of its gross,
di stasteful subject nmatter. I am not going to show you
anynore of the film but those of you that have seen it
know it contains scenes that are unconfortable - even to
bi ol ogi st s. There is a point where biologists are

ill-at-ease with biology.

| becane interested in biology when ny fifth grade
t eacher brought the famly's pet indigo snake to school.

My attitude toward snakes was like that of the films
heroin wuntil nmy teacher showed ne that | had been



m slead. As | | ook back on ny teaching career | realize

that | |earned sonme very inportant |essons that day. I
learned not to believe everything | was told about
sonething that was different. | |learned to be skeptical

to try and see things from the other being's point of
Vi ew. Bi ol ogy can teach us many inportant | essons about

life.

V\hen | was a sophonore in high school a |local
her petol ogist and | started the M nnesota Herpetol ogica
Society. | had been a nenmber of the American Society of

| cht hyol ogi sts and Herpetologists, the Herpetologists
League and the Anerican Institute of Biological Sciences
for a few years and | had a reprint collection, however,
by the tine | started university, | had decided that |

wanted to teach biology rather than be a herpetol ogist.

Bentley G ass cane to the University of Kansas and tal ked
about the Biological Sciences Curriculum Study (BSCS).

As | learned nore about it, it seemed nuch nore
interesting than anything | was doing as a biology
st udent . | decided | wanted to teach BSCS. | never got
to do it.

The late Bill Mayer talked about the golden age of
bi ol ogy teaching. The original BSCS second course:
Bl OLOGI CAL SCIENCE interaction of experinments and ideas
is still one of the best experinental biology courses
ever designed. But BSCS has changed. For me, this
statement in the teacher's edition of the |atest green
version (Mlani, J., et al., 1987) says a |ot about the
current state of biology teaching: "This investigation
is designed to |lead students through nost of the mgjor
stages of chick developnent using a 'dry' |I|ab nmethod.
VWhat is lost by students not examning actual chick



enbryos in their various stages of developnent is nore
t han gained back by seeing the various structures nore
readily in the various figures presented in the
mat erial s. " Jean Ml ani, the person at BSCS who headed
the revision team tells nme that these kind of changes
have occurred because teachers want them not because
BSCS or the NABT ani mal use guidelines initiated them

| devel oped one third of the in-text labs for the 1989
edition of Modern Biology the nost popular high school
bi ol ogy text and the one | hated in high school. Even
t hough the book is well witten and accurate, it, Ilike
most  high school books, seens to have evolved into a
superficial version of Biological Science by Bill Keeton
(Keeton 1967), a book that explained and integrated
bi ol ogi cal concepts better than any book | know of.
Keeton's book was |onger than nost, when it was
i ntroduced, because Bill felt that "it is often nore
difficult for a student to understand an oversinplified
‘el ementary’ presentation than one that s rigorous
enough to engender sone insight into the relevance of the
material". Unfortunately, many of today's coll ege texts,
sonme nearly twice as large as the first wedition of
Bi ol ogi cal Science, enphasize description rather than the
under st andi ng of basic principles. Mny argue that it is
i npossible to teach a course in the principles of biology
anynore, because there is too much to cover and it can
only be done superficially. But the issues are not new.

Thomas Henry Huxl ey thought the |aboratory was the best
pl ace to teach science and "The great aim should be to
teach only so nuch science as can be taught thoroughly;
and to ground in principles and nmethods rather than to
attempt to cover a l|large surface of details.” (d ass
1961) .



There seenms to be far too nmuch enphasis on |earning the
| anguage of biology to pass sophisticated |ooking exans,
rat her than understandi ng the ideas and concepts. It nmay
be useful for a physician to talk to the anesthetist
about not intubating his obtunded, hypovolen c patient
with patent |esions, but he could say the sanme thing in

plain english, in nearly as few words. Hazen and
Trefil's denonstrations of scientific illiteracy show
that literacy is not the ability to speak the jargon of

science, but to understand the ideas. The old adage that
the nost inportant ideas in science can be explained to a

grade school student is still true. Sone of the best
expl anations of nmodern science can be found in the
children's section of the public library. We nust stop
the current scientific literacy novenent from beconi ng
anot her device for making students denonstrate that they
know all the buzzwords. Ashleigh Brilliant's concern
that "There has been an alarmng increase in the nunber
of things | know nothing about.” (Brilliant 1982) has

nmore to do with an increase in termnology than in
know edge. The heart of comrunication, someone has said,
is not words but understandi ng.

VWhen | first began teaching | had a strong interest in
teaching about the process and limts of science. I
taught at an unusual college that required students to
conplete a I|aboratory practice program as well as
standard academ c courses and | abs. This nmade it
possible to have courses that taught Ilibrary skills,

experi nment al desi gn, and other nmethods outside the
regul ar courses. The program exi sted because the coll ege
began as an agriculture school that taught students how
to farm by having themdo it. | had students read papers



in Science, identifying the conceptual processes. We
al so used a wonderful book, Geat Experinents in Biology
by Gabriel and Fogel. The structure of science is really
quite sinple. We do experinents to test a hypothesis

these result in laws that are explained by theories,
which in turn can be tested by experinent and nodified,
produci ng better theories. Experinments require controls
and usually involve the manipulation of an independent
vari abl e, which causes changes in a dependent vari able.

That shouldn't be hard to communicate. The problem is
that much of what is done in science and biol ogy doesn't
exhibit this level of sophistication. Much of what is
bei ng reported has to be called observati on.

For reasons that have never been clear to me, sone people
seem to feel that |earning about the nethods of science
t eaches people to think. Bill Moyers' television series
on creativity denonstrated rather <clearly that nost
creative people don't understand what allows them to do
it. They all say there is sonme deep well in the mnd or
experience that they delve into and the answers appear.

The fanous Albert Szent-Gyorgyi quote about observing
what m|lions have seen before and seeing what no one has
seen before illustrates how unusual breakthroughs are.
Louis Pasteur's statement that "chance favors only the
prepared mnd" is very nmuch to the point. What ki nd of
preparation is inportant?

It has been said that great witing cones out of a
superior devotion to reading. The sanme relationship is
true in biology. Under standing comes from observation
and interaction wth nature. George Wald said it
beauti ful ly: "One can gain know edge from words, but
wi sdom only from things."



In 1969 | was asked to develop the |aboratory part of a
new, one year course in the principles of biology,

replacing general botany and zool ogy. We adopted the
Keeton text and lab manual. | spent the next seven years
devel oping and inproving the experinents. Cornell was
cl ose enough that | traveled there several tinmes to talk
with the authors of the |ab manual. The nost inportant
| esson | |earned, however, was that the "secrets" to
maki ng experinments work well were found in the ninds of
the research community, not in the literature. It was

the people who did the work that knew how to solve the
pr obl ens.

As | taught, | realized that the best way to help
students understand biology was to get them involved with
real things. | left teaching in 1984. The follow ng
video illustrates how | tried to reach that end.

There are many forces that nmke this approach to biol ogy
teaching difficult. Cost and time are nmmjor problens.
The animal rights nmovenent and pressure to use lab tinme
for other activities are reducing the time available for
students to interact with living materials. M solutions
to these problens are radical, but | have used them with
smal | classes and | know they work. The primary reason
for many of these difficulties is the way lecture tine
and texts are used.

A naive observer of npst lectures could easily conclude
that the printed book hadn't yet reached the university
canpus. The function of |lecture appears to be to let the
students know what's going to be on the examin the nost
difficult way possible. Before the invention of the



overhead projector students could at |east keep up wth
the lecturer, unless the blackboard was filled wth
i nformati on beforehand. Much of lecture time today is
spent having students copy overheads while the teacher
anplifies what's on the overhead. No wonder they get
conf used. Good grades have a lot to do with being able
to get accurate transcriptions of what happens in
| ecture.

A very small part of what is in lecture is not found in

t exts. Sone teachers have been known to give their
| ectures from one book, while assigning the students
anot her. Bill Keeton's comrents about depth of coverage
is very pertinent here. If the lecture tine is used to

transmt content witten on blackboards and overheads,
the material has to be covered in a superficial way.
Just imagine how many |ectures it would take to transmt
the contents of the average text!

The solution is sinple. Find a good textbook and
structure the course so students have to read it and
understand it before they cone to |ecture. Use the
lecture time to help them understand the difficult
material, and to update it. Anyone who has taught for a
few years knows where the problem areas are. Test
students on their understanding and application of basic
concepts, not trivial detail. Even though nmany students
can pick-up the |anguage of biology quickly, nost do not
understand the principles well. There are nmany good ways
to test understanding. If classes are snmall, basic
guestions like how are fats digested or what is the
function of oxygen chall enge npbst students. One of the
things | liked about the original George Gaylord Sinpson

text LIFE was that hornpne charts and other collections



of data contained a footnote saying do not nmenorize this
information. It is mssing fromthe new edition. A good
text is nore than a dictionary or an accurate description
of bi ol ogi cal phenonena. It should explain basic concepts
in terms of fundamental principles in enough depth that
students can devel op insight.

Lecture time <can also be wused to talk about the
principles of scientific investigation. I f students are
required to read a chapter in the text and a few great
experiments these can be discussed in class.

If lecture is wed to fulfil the tutorial functions of
the course, more tinme is available for students to
interact with living things. Every | ab exercise doesn't

have to be an experi ment.

Uban |ife has caused people to change their attitude
toward nature. WIld animals are equated with pets. The
green novenent is producing a religious and political
consci ousness that is substituting sacred and politically
correct attitudes for rational thought. The fact that
our environment is at risk because of over population in
the first world and that children are now far nore
concerned about nrmutant ninja turtles than real ones is

al arm ng. The solution to these problens will cone from
a better understanding of nature. Better and nore
rel evant bi ol ogy education It will not be the result of

|l ess interaction with living materials or the adoption of
ethical attitudes that are inconsistent with nature or
t hensel ves.

Now that dissection has been condemmed, organizers are
trying to stop the death of any animal used for teaching



pur poses. Douglas Allchin's article on "Dissecting
Cl assroom Ethics" in the January 1991 issue of THE
SClI ENCE TEACHER does a good job of clarifying the ethical
I ssues. Hi s point about "whet her there is consistency
between not |iking dead animals and not eating neat"” is
fundamental. By separating ethical decisions about fresh
muscle in the classroom and in the kitchen, animal rights
synpathizers are led into believing they are taking a
strong ethical stand on the side of good at little cost
to thenselves. This does nore for their self esteem than
it does for aninmals!

The separation of the biology lab from the kitchen has

di sabl ed bi ol ogy | aboratory education. I nstructors order
preserved material from biol ogical supply conpanies that
could be obtained in nearly living condition at | ocal
food stores. The materials obtained from these sources
are usually no nore dangerous to use than the food we eat
routinely. The sanme cannot be said for preserved
mat eri al .

Fresh organs, e.g. a pregnant pig uterus, are nearly
odorless and very interesting and instructive. I
di scovered this from ny agricultural colleagues when |
taught at Del aware Valley Coll ege. We need to nake nore
connections with people in agriculture. Fresh asparagus
and Brussels sprouts nmake wonderful subjects for the
study of plant anatomy and grow h. Nitella cells are
very useful for studying osnobsis, but they are not easy
to culture. Fresh potato sticks are cheap and easy to
use. There are lots of opportunities here for students
to devel op sinple systens for study.

A good friend who attend a famous English prep schoo



with Peter Medawar told ne that when students m sbehaved

they had to do an inconvenience. He was required to
collect earthworms and to prepare cross sections of the
sem nal vesicles. The students helped their teacher do
research on ciliary behavior. The point is sinple.
There is plenty of |ocal, inexpensive fresh material that
can be used for teaching biology. | f students use nore
of these materials, especially neat market itens, they
will get over some of their phobias about them W need
to beconme nore confortable with our own biology. Qur

soci ety seens bent on rejecting it

How is it possible for students to spend nore tinme wth

living phenonmena if there are so nmany limtations? I
bel i eve that | aserdiscs now nmake it possi ble for
bi ol ogi sts to have instant access to |living phenomena so
t hey can gai n meani ngf ul experience quickly and
i nexpensively. The use of laserdiscs in the sciences has
not been well thought out by nobst distributors and
devel opers. The laserdisc player is the ultimte
audi ovi sual machine, the only device capable of all of

the functions of the other devices: a random access slide
projector, a notion picture projector and an instant | oop

film projector. There are no bulbs to replace, no heads
to clean, no tape or filmto wear out - the nost reliable
AV machine. |If laserdiscs are well designed, they can be

extrenmely wuseful wthout requiring the use of barcode
readers or computers.

The major benefit of this technology is that it allows
users to interact with phenomena in a way that is not
possible wth the real mat eri al . Many bi ol ogi ca
processes and functions can be understood intuitively, in
a manner that transmts understanding with nuch greater
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clarity than by word. Wbrds also don't do justice to the
advant ages of | aserdiscs. You have to experience it!

VWhen | nmoved to the University of Calgary, | decided to
act on an idea that | had for sonmetinme - to get biology
| ab peopl e together. | was in New York and | stopped by
Cornell to neet the new lab director, Jon G ase. W net
and | told him about ny idea. The rest is history.
We've been good friends ever since and have spent a | ot
of time on the phone talking about |ab teaching. It's
the friendships |'ve developed that have made this
organi zation so nmeaningful to ne. W all share the sanme
pr obl ens. We have an understanding that is our own.
ABLE has grown in many ways over these baker's dozen
years. We have a history that Anna WIson has worked
hard at recording. W have finally nade it to the pages
of the Enclycopedia of Associations, | assume that has
i ncreased Leona's junk mail. Wth the advent of desktop
publ i shing, we've gone into the publishing business and
kept Roberta WIllians and the editors of the proceeding
volunmes in our gratitude. W had sonme special
present ati ons. Who will forget Dave Webb's nesnerizing
slide shows or the taste of Ken Perkins and Chuck Curry's
tour of edible plants.

The association has a famly of officers that have gui ded
t he organi zation on an increasingly stable voyage. These
stalwarts even seem to be getting sone relief from new
menbers of the group. The survival of an effective
organi zati on depends on the infusion of new ideas and
energy fromits new nenbers. Do not refrain from hel ping

because you think we know all the answers. We don't.
But nmore inmportantly, by helping you'll help yourself.
You will neet new friends, share acconplishnents, and
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have a good time. As inportant as all these people are,
one group nmkes all this possible. The people who
volunteer to host a workshop and the people who take the
time to prepare a presentation. The progress of our
profession centers around this annual creative effort.
It is probably the nost difficult and the nost rewarding
contri bution anyone can nake to ABLE.

| would like to end by getting back to the reason | am
here tonight - Joe Larsen. I do not know if the
executive decided to have the first Joseph R Larsen
Mermorial Event at the University of Wonmng for the
reasons | am about to rem nd you of, but it is the right
pl ace. The university was where Joe Larsen expected to
spend the rest of his academc |life. He wrote over a
hundred letters of application for his first tenure track
position in 1963. The University of Wom ng was the only
institution perceptive enough to realize that, even
though he was in a wheelchair, they could hire an
exceptionally talented and detern ned man. Maybe they
knew that if Vincent Dethier accepted him as a post doc,
he had to be good. He could have been the host of this
year's ABLE neeting! In 1963 Ladd Prosser from the
University of Illinois invited himto come there, to a
canpus with wheel chair access. H s work was chall enged
early in his career by Larry G lbert and Howard
Schnei der man. He responded with a paper in NATURE I|ike
few | have seen. If you have students read journal
articles to understand the methods of science, the Apri
24, 1965 issue of NATURE (Vol. 206, page 428) contains
one that denmonstrates the character of scientific
research in a manner not wunlike that shown in Jim
Wat son' s The Doubl e Heli x.
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He becane head of the departnment of the institution tied
with Cornell as the second best entonology departnment
behi nd UC Berkeley in 1970. Two years |ater he becane
Director of the School of Life Sciences, a position he
held wuntil 1984. In 1985 he becanme Director of the
Division of Rehabilitation Education Services. After
giving the banquet address at ABLE s tenth anniversary,
he traveled to Europe to visit rehab facilities. Wen he
returned to Illinois, he was diagnosed wth bl adder
cancer. He left us in February of 1989.

Joe Larsen could have had a confortable career as a
research scientist and adm nistrator, but he cared about
things that have less value in npbst institutions of
hi gher | earni ng. He knew that students understand
bi ol ogy by working with living systems and he devel oped a
| aboratory course in 1965 that he ran by choice for
twenty years. He was concerned about enploynent of his
students after they graduated and he worked to inprove
their opportunities. He didn't have to do any of this,
but he did it along with being a |eader in research and
adm ni strati on because he cared. Some of you may not
agree with his religious views, but for the npbst part he
kept them separate from his work in the biological

sci ences. Needl ess to say, he was a great religious
| eader too.
Joe was a fine exanple of +the adage, iif you want

sonet hing done, give it to the busiest man you know. He
took responsibility for a nunmber of essential ABLE
functions. He hosted the second neeting of the
organi zation, he developed the index to |aboratory
manual s, and he put together the slide tape show that is
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used to tell others about ABLE.

Joe Larsen fulfilled his promse when he said in his
introductory letter to ne in 1977 "I would very nuch |ike
to be an active participant in such an organi zation".
His spirit and ideals will always be with us.

In ten days I'lIl be 50 years old. It's a wonderful
feeling to be back honme with ny friends. | thank you for
inviting me.
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