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Dr. David Rogers
Hale 114
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Preliminary Report fo the Development Cémmitise 8nd the Faculfty
FROM: Curriculum Synthes|s Subcommittee
RE: Tha Job fo Be Done

We are faced at thls time with a strong Interest In Blology Inside and
outslde the Unlversity, which seems destined fo continue for some time to come.
Much of this stems from a growlng Interest In the environment and the wish o
contribute to solutlons of envircnmental problems. We feel that thk Depariment

'can contribute to this both by frzining compefant blologlsts and by glving
non-blologists an Interest and awareness of fhelr enyironment from the standpoint
of Blology. |t Is also clear that our major emphasls s In Environmental Biology
an "umbrella" that covers the work of everyone in the group. The Commlttee
strongly suggests that we use Thls umbrella as our gulde,

At the moment we are frylng tc serve a large end diverse group of students
wlth a currlculum based on a slan for much smaller numbers. 1t ts obvious that
we cannot glve them perfection, but we must do more than run them through a mill.
A knowledge of Blological princioles ‘In as many people as possible Is excesdingly
Important. We are atfempting fo serve the followlng groups In and outside the
Department.

Ma jors
|. Pre-Professional Blologlists
A. Those golng Into Teaching and into Baslc Research,
B. Applled Blology (We don'f want a separation here, but & certaln
amount s necessary.l
Possibllities Include: Applled Ecologlsts
Enylronmental Physleloglsts

Laboratory Techniclans

Digitized by the Hunt Institute for Botanical Documentation




2, Pre-Meds and tha |lks
A large group some of whom will switch Into #1 |f they do not get Into
Medical School.
3. Non-Preprofessional Hiclogists
This is a large group who have found that a Blology major Is a good
Liberal Arts education. We fesl that they are an Important segment
of our department and should not be Ignored.
Non Majors
|. Pre-Professionals from other Departments taking |12-20 hours of Blology.
E.g. Pharmacy.
2. Sclence majors from otfiar Departments taking 8=16 hours, E.g, Chemistry,
Environmental Englnesring.
3, Mon-sclentlsts wanting some background.
Graduate students fall Into category. #1 under Majors,of course.
On the basls of GRE scoresson which our students do quite well, we seem
to be doling an adequate Job for those in |A. Pre-Meds and such seem fo be
‘getting an adequate tralning for thelr curricula on the basls of acceptances and
performance in Medical, Dental, and other such schools, We are not, however, able
To do an adequate job for the othar groups, those wanting Blology as a Liberal
Arts Major and those wanting to work as applied Biologists.
This |s the prellminary report of our attempt to syntheslze present offerings and
the needs that go beyond them,
- The ways to begin the diclogy program are as diverse as the number of faculty
we have, but several plans hava been presented to the Commlttee, all of which have the
common feellng that the present system Is not s&tisfactory. |t may Be cheep

but I+'s not satisfactery.
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I. The preseni system has a large course (i0] and 102) taken by over 1,000
students now broken up Info small(?) lecture sections of 150 to 250 and |abs
of 20 students each., Thls Includes 35-40% non-sclence majors., The course
starts wlth callular organlzation and works upward to the Ecosystem and
Blosphers. Speciflic courses In the dlscipllines are avallable at The 300
level,

2. Alternative®s to the prasent plan include the following:

A, Purchass of a complete Audlo-tutorial Program made up by people
outside thls Department, |t would run very much as the present
system and he much mora expenslve,

B. A plan combining those of several people.

10l - fo start with the Envl nment and the organtsm and work down
In levels of organlzation, There would be several choices for
the second semestar:
102A - Animal Elology
1028 -~ Plant Blology
102C ~ MlcroBlelogy (to lnclude Algas and Protozoal
1020 - A syntbesis of A, B, and C as well as some of the present
101 material., A terminal course {n Blology for Non-majors,
At the 300 level, theres would be a serles of large courses glving the basic
"Principles" of each maln disclpline In EPOB: Ecology, Physiclogy, Genetics,
Ethology, Systematics and Evolution, Structural Biology., Some of these would be
with labs and some wlThout.
From this basis would rise a series of small courses at the 400 and 500 level
which would allow +he studanis to have some faculty contact and some concentrared
laboratory and fleld experience. Science s a way of approaching and solving

problems, and students do not isarn this In largs,or smal ), lectura secttons,
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Courses will be arranged to provide routes of emphasis for Interested students,
espacially the preprofesstonal Blologlsts, These would conslst of:

Ecology ~ The Community and Ecosystem approach

Population Biology = Ecology with a sfrong genetics approach.

Systematics and Evolution

Physlological Ecology ~ Autecology from a phystologlcal standpoint comiiniig
fleld and lab work,

Ethology = Autecclecgy from a behavioral standpoint.

Comparative Physlology - Using the specles as a yarlable as wel| as
environmental factors, Emphasis on lab worv and
determinatlon of basic mechanlsns,

Quantitative Blology

Applled Blology ~ This will raquire some specific new courses tc better
4rain students for speclfic jobs, but they will have
the Baslc courses as the foundation fo applled work.

(There are also other areas which do not come under our "umbrella" ¢! Environment:!

Blology which can be bes™ shared with other departments such as MCD3 and Psyche logy.)
The scheme for thls plan:

600 : Semlinars
500" S Graduate courses, mostly with labs
400 Senlor Research Program (for selectsd studentsl

Small courses with labs and fleld work for concentrated

study
Principlas of :
300 Ecology, Peysiology, Genetlcs, Ethology, Sys‘amatics and
Evolutton, Structural Blology, and Blomutry
100 level 10! 102 A, B, C, D
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C. An alternative which would force greater speclalizatlon on the undergraduate
level 1s given hera:

General Blology

Lecture Lab
Framework: Man and his Environment Environmental Problems
Baslc concepts of Blology and thelr solutions,
Investigative Methodology a. Field studies CIOI)

The formal disclplines
a, Mlcrohial 6. Lab studles (102)

b. Plant

c. Animal

5. lIntroductlon fo the Programs
a, Environmental
102 b, Population
j ¢. Organlsmic (Funﬁ?fonal and Behavioral)

d. Blosystematics and Evolution

A serles of Team—taught Survey Courses fn EPOB Programs

Ecology Populations Biolegy

Physiology Behavtor

Genetics Blosystematics
level

Evolution
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At the 300 laevel, speclallzation begins with advanced courses In Plant,
Animal and Microblel aspects of the flelds.

At the 400 lavel, courses shculd be specialized as to habitat (aguatic,
terriestrial, etc‘.l and be oriented toward infegrating the sub-dlsciplines.

Graduate Programs are extenslons of the above courses with the emphasis on
research, recent advances, eTc.

D. Another alternative suggests that General Biology ba requlred only for
the disadvantaged students who can use an extra hoost and that prospective
majors move right Into four 200 level courses In:

Introduction t6 Cell Blology
Introductton to Principles and Mechanisms of Evolution
Introduction to Princlples and Methods of Systematics

Introduction o Principles of Ecology =

tn all the proposed plans It Is emphasized that students at the junior
and senlor levels must be glven more opportunity for personal contact with faculty
and other students and to have the opportunlty for Intensive fleld and laboratory
work. Eventually the student must iearn to gather Informatlon for himself and
to evaluate it himself rather than having the wide "background" of tnformation
we 8|l want them fo have. Blology Is so large and diverse that no one can have
all the knowledge that eny two of us consider essential. Perhaps we are going
to have to let the sfudent find that It s fo his disadvantage tha he doesn't Enow
a beetle from a mayfly, and then let him dlg out the Information, He'll remember
It then.

Iin all the reports of the Disclpline Sub~Committee I+ was ofivious that students
should have the opportunity tc work through a reasonable speclalty in one of the
"Routes of Emphasis" noted above. Followlng are |lsts of the courses now on the
books and proposad which It was falt would make an "ldeal" curriculum,

Starred courses are Tthose proposed and not now on the books,
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Ecology
We are combining some of thesuggestlons of the Ecology and Populations
Group whare they overlap sufflctently,
Principles of Ecology £300)
large, fteam-raught, lecture courss
1+ would covar the lecture slde of Anlmal and Plant Physiology.
At the 400 leval, a group of small courses (20-30 studentsl with Intensive field
and lab work in relatively restricted areas, e.g. Tundra Ecology, Avian Ecology,
Ecology of Crop Plants, efc,
Present courses, some of which would fit Into the above scheme,are all at
the 500 level.
Recent Advances In Animal Ecclogy
Dynamics of Mountaln Ecosystems
Blologlcal Oceanography L'l lead 2 fleld trip, P,W.W. )
Animal Geograpny
Limnology
Stream Biology
Introduction to Arctic and Alplne Enylronments
Microblal Ecology
Population Biology and Geneflcs
This area is Impossible +o separate from Ecology, but with fhe sfrong emphasis
on Genetlcs here and on Population Genetles tn our genetics group It was felf
that they could and should be combined. It s understood that there Is a strong

overlap here with Ecology.
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Principles of Genetics 300 leve!
Genetlcs lab Y

Behavioral Genetlcs { 400 level
-'Huun Genetlcs /

®Statistical Genetlcs
Population Genetlcs
. 500 level
Ecoleglical Genetics

Cytogenetics

*Human Bshavloral Genetics
600 level

®Advanced Organlsmic Geneflcs

Quantitative Blology
Part of the success for thls program depends on our contlnulng fo persuade

the Math Departmant to glve courses Isur'hulo for the needs of Blologlists. The
campaign has so far been partially successful. Courses In EPOB would ]
start at the 400 level, unluss wa Instltuted a course comparable to Psych 2i0
(Research Methods).

*Blometry
400 :
*Problems tn Blomathematics
{ Survey cf Quantitative Methods In Blology
' 560 Taximetrics
“Research Deslgn
g Quantitative Ecology
600

f‘stm!aﬂon and Model tng
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Structural Blology

Certaln courses deallng primarlly with the Morphology of plants and
animals should come under thls, plus mest of those llsted under the Systematics
heading where structure |s used heavlly,

Comparat|ve Vertabrate Anatomy
Invertebrate Zoology

General Entomology

Morphology of Nonvascular Plants
Morphology of Vascular Plants

. Paras|tology

New courses:

Strong suggestlons have come from several points for the (nttlatbn of a
course In Microtechnique, Both plant and antmal, This s expensive for large
numbers, But |f we glve It, It should Be for large numbers of students and
not a few Graduates, [t would De cheaper to have a |ab with a full~time technictan
and only supervision by a faculty member, than to expect the latter to spend the
necessary time [n thers.

Courses In MCDB (I8), Geology (61, and Anthropology (5) are 2lso consldered
sultatle for this program, Including Developmental Blology courses In MCDE.

Efology
300 Principies of Anilmal Behavior (team-taught,
e
na labs)
- -2y
’ - #00 *Ecology and Behavior
: #Neurcethology all with Labs

#Advanced Ethology

] 500 *Seminars In sach of the
abeve,
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In view of the obvlous and growing demand for =n emphasls on Animal Bahavior,

this Is a rather modest request.

Physlology
300
400
500

Call with labs)

Plant Physlology} Combined Info one
Anlmal Physlology Princlples of Physlology
Human Physiology = Primarlly for service

and for speclal majors.

Advanced Plant Physlology

Call Physlology

*Comparative [nvertebrate Physiclogy

‘Comparative Vertebrate Physiology

®Antmal Ecophysiology

*Tachniques InPhyslology and Anatomy
(including histology)

*Plant Nutrttion

Plant Growth and Development In Sterile

Cultures (from 480)

Microhlal Physiology

tmaunoblology (from 437-8)

Comparative Endocrinclogy

yortebrata Reproductton

Hamms | tan Physlology

Physiology of spectal groups (Algme, Insects,

Birds, efc,l

Semlnars of several kinds.
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Systematics
There 1s a large group ot courses which are concerned To a greater or lass
extent with the classiflication and systematics of different taxa. It Is not
clear, though, how much Systematics are (ls] actually Included in aach of thess;
it all seems to depend on the Inclinations of the Instructor, The Systematics
Subcomml+tee dld not feel that we bad courses and staff for an undergraduate
emphasis In taxonomy with a few possible exceptions, though there Is some
disagreement with this view. The coursas should be availakle for those students
Interested In speclal groups, of course, and should be titled as "The Blology of
Speclal Groups." Most students should be exposed to the diversity of organisms
and how they are categorlized.
On the graduate level, however, there are several courses which would form
a good baslis for spaclcilzgflon:
Taxlmo*r!&s
Princtples and Practice of Blologlical Taxonomy
Plant Blosystematics
Plant Cytotaxoncmy
Evolution and Speclation
*Numerlcal Taxcnomy
Courses concerned with the classiflcatton of spectal groups - Jarge or
smail = on the 200 to 500 leval:
Plaot Kingdom
Parasitology
Entomology
Fleld Batany and Fleld Zoology

Invertebrate Zoology
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Mycology

Classlflcatlon of Flowering Plants

Insect Taxonomy

Herpetoliogy

Ornlthology

Advances In Classlflcatlon of Flowertng Plants
Blrds of the World

Avain Communitles of Colorado and NewMexico
Mamma | ogy

Ichthyology

Algology

Lichénology

Plant Morphology

Aquatic E:;'rnny

Ma lacology

As can be seen, a currlculum In Blology cannot be set up In a loglcal sequence
from General Biology upward to the Senlor Year. There are so many d'fferent
routes for a student to follow that [t ls bard to structure the curriculum as Is
done In Chemistry and Mathematics, for example, Bacause of this we are suggesting
that there be no spacific requirements beyond the elementary course and that It
should be worked out befwesn the student and his sdvisor, The Routas of emphasts
can be strong guldes for this 2nd also the prerequisites for advanced courses.

It Is the general opinlon of the Committes (wlth some waveringl that the student
wil| learn and remember materiz| once he has seen the need for [t In fls own fleld.

Thus we are suggesting that Cell Studies and such be glven tn the courses as the
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noed for them |s demonstrated, not beforehand. (It may well be fthat we can't
be responsible for sach students knowing all the Baslcs of Blology, (What are
they?) They'll have %o realize the necesslty for some of them the fiard way,
even up [nto Graduate School. P,W.W.).

So, If we don't have requlrements as such, then tt will Be up to the advisors,
Thls makes It more difficult for them and for the student, but I+ may be better

in the long run,

D, Rogers
¥, Segal

J. Windell
P, Winsfon
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NOV 1 & BH

EPOB 628 -020 - Sem - Adv Vert Ecology C. Bock
ROV 1 B4
Seminar on subjects related to the ecology of terrestrial vertebrates,
with an emphasis upon the interrelationships Setween scology, behavior,
and evolution. Consent of Instructor.

EPOB 625~020 - Seminar on Ecology of Fungi - Sam Shushan

The interasction of fung: with other organisms and
wirh their environment.

- e

EPOB 626-020 - Seminar in Polar Ecclogy - J. Marr oFy, Meeting: Wed=1:00 Hale 302
General survey of the characteristics of the ecology of the Polar Regions,
including, Arctic sub-Arctic, Antartica and sub-Antartica regions, followed
by :utensive study of somw one, or & combination of a few ecosystem procanses
especially important in these Regions.

EPOB 627-020 - Seminar in Advanced Insect Taxoncmy - R. Gregg

Taxonouy of selected groups (families or genera) of imsects. Collection
required. Identifications using specizl monographs. Each student works on
an indévidual project and carries out independent field work.

EPOB-633-020 -~ n-ndrockronslogy - Paula Krebs

Fhotography as a Research Tool
Appi’ .. s of Txe<-vird Apal sis

EPOB 693-020 - Sem-Population Blology =- CANCELLED
EPOB 624 - Cancelled

EPOB 662 = 020 - gcological Rspects of Animal Barnstein - Stacey
A saminwr -orirtled RcologicalBehavior
Foraging strategies: Communication and Signal syatems: Spacing beshavior;
Behavioral adaptaticns of prey to characteristics of their predators;
Puncions of aggression; Reproductive behavior: Social behavior: Behavior
of human groups in relation to their ecodoegqy.

| Cénsent of instructor only
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To:

From:

November 8, 1974
Dr. David Rogers

Systematics Subcommittee, J. Bock, Chairman

Due to ineptitude of the subcommittee's chairman, we have not answered all
questions proposed to us by the Development Committee. However, several ideas
emerged from the Sub-committee meeting which was attended by Drs, Bonde, Burt,
Shushan, Williams, Winston and Mssrs. Merritt and Vallo.

1)

2)
3)

4)

5)

6)

The systematics curriculum functions primarily as a service area to other
areas in the Dept. such as ecology, physiology, behavior and population
biology. It serves this function well and with certain modifications,
especially faculty additions, will continue to fulfill this role.
A list of courses which contain substantial systematic material is appended.
We feel the following additions to our faculty are needéd in the immediate
future,

A, Entomologist complementary to Dr, Gregg (systematic orientation)

B. Paleobotanist

C. Perhaps an acarologist
It was felt that an undergraduate lecture-lab course in Principles and
Techniques of Systematic Biology would be a useful course, It could be
team taught, and would enable students to be better prepared for courses
where a knowledge of organisms is imporant (e.g. behavior, ecology,
physiology). Also, this course would provide students with intrinsically’
valuable skills in identification.
Dr. Armstrong, who was unable to attend the meeting, made a strong plea
for a lower division course in numerical taxonomy., This was not objected
to by the Sub-committee,
The Sub-committee did not identify and/or eliminate redundancies in
existing course offerings. It is hoped that other sub-committees have
done so.

Attention: Sub-committee members and others;

Please feel free to make constructive suggestions about systematics to Dr,
Rogers. Thank you.

Jane Bock

K{J f‘ébf‘aa& QM/;?-Kg

?/MWM
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RVarali
TO: DEVELOPMENT COMMITTEF
FROM: Sub~committes on idaa! physioleny curriculum
(Jonas (chm.i, C. Norris, G. Norris, P. Winston, Sagel, Shulls, Waisar,
Bonde)

Attachad is the proposed ldezl ohyslology curriculum for our dapariment. ¥e have
delated three courses (543, 544 and 565), and hava addsd the 7ol iowing nowv courssz:

l. Human physiology (300); a ssrvice courss, but majors could fake
it if They are madically orientad,

2. laveriebrate physiology (400); & survey of physiological regu=
iation in Invertebrztes (to be taught by Winston).

3. Comparative vertfabrate physiotogy (400); replaces 543 & 544; &
survey of the evolutlon of organ system physiclogy in varfebratas.

4. Animal accphysiofogy {400); Toplcs such as altitude physiclogy,
fharmragula'r!on-,’raspfraﬂon, sirass, photoperiod, water balance.

5. Technlques In physlology and snatomy (400); students will fearn how o
do microtechnique, fundsmsntal physloleglcal ‘techniques.

6. Plant nutrifien (5000; including photosynthesis.,
7. Several course In physiolegy of special groups (500); an example
: would Do our prasont aigalogy course. Possibilities includa
physielogy of insacts, paresites, birds, gymnosperms, efc. Oepsnds
on faculty expertise and interast.

8, Seminers (600) in animai ecophysiology and mammallan physiology.

To Implemant +his plan, ws would nsed:

Faculty

First choice: o wammzlian physiologist to tesch Human Physiolegy aau
mammal ian courses.

Second choice: A plant physlologist specializing !n photosynthesis and
plant nutrition.

Third cholée: @ comparative animal physiologlist

These faculty would of courss each need about 1000 12 of research sad offlee spreu

Teachlng facllit!es (new bulldina):

l. Teaching Labs

2 elsmentary animnl Physiolody 1abs (Vo handis humsn Phys & 322; maxims
of 20 studants per labl,
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| cell physiolegy lab [(max. 20 studenis/lab)

2 advanced physiology labs (max. 10 students/iab).
I microbiology lab (20 students/Iisb)

I Immunobiology lab (20/1zb)

I elemantary plani physioclogy lab (20/1ab).

I advanced plant physiclogy Iab (10/1ab)

I laboratory for undergraduate nroblem-solving

I1. Supporting fecilities

I walk-In Incubator (micro.}

I Instrument rcom

| Isotope room

3 temperature-controlled rooms
4 animal rooms

2 darkrooms

2 rooms for growth chambers

2 teaching greenhouses

{ tissue culture room (Plants)

We feel that the proposed changes would make our physiology program outstanding,

Much Interest was also exprassed in practical training of students. Our propossd
course in laboratory techniques would help in this regard. Also, some intersst
was exprassed in relating our physiology program o others (e.g. ecology) to train
students in methods of monlforing environmental paramaters.
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:

PROPOSED PHYS|OLOGY CURRICULUM (COURSES IN BOXES ARE NEW)

Seminar on ecophysiology
of alpine and arctic
plants (now 580, but
may change to 600 leval)

GO0 lavel

Inar in Endocrinology Semlnar (643)
nimal
ophyslology Comparative neurophysiology (641)

Seminar

physiology

ram!nar In mammal fan

In vertebrate reproducticon (652)

Plant growth and
dovelopment In

sterile culture (now

microblal physlolegy
(561, 568)

Immunobiology

Physiology of endoerin
Lpacial groups (543)

comparative

480, but may a.g. Insects, algas
2 (now 437, 438) but
)
Plant change 1o 500) may change birds, etc)
J netrition Yo 500 level)
advanced plant comparative s:achnfques in

physiology (now cell

400 551, but will be  physiology

vertebrate physiology|

invertebratel  koid 422, but now

hysiolcay and
nlmal anstamy
cophysiology|

400 tevel) 7 (4z3) Physiology approach)

Essentials of Plant

00 jevel Physiology (321)

Essentials of Animal
Physlology (322)

Human Physlo!ogy’

entation




November 7, 1974

Dave:

These are suggestions from the Executive Committee concerning faculty
and staff development in the next 4-5 years.

Please note especially the last 2 paragraphs at bottom of page 2,
1 personally believe we should act immediately. The timing is very
critical. We have thought about all this stuff for years.

Wnksar

> Wilson Crumpagcker

P.S. Charlie N, tells me of your plans to develop ;he "Biological
Information” field as a major part of the Dept.'s efforts in
the future. I think this is an excellent idea andis something
we failed to consider in the Ex. Comm, plan., Why not at least
consider that as position 12 on p. 2?7 Also, we geneticists
‘think our own departmental biometrician is needed.
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4 Reasons for need of additional faculty in EPO Biology

1. At present there are at least 1200 full-time majors in EPO Biology on campus
and 24 full time teaching faculty. If the University's cquality teaching goal
L3 -
'of not more than 20 students per teacher were to be met in EPO Biology, we would
need 60 faculty, or ¥ more than,we now have, 0. Wirfeti ponpe AYS cakicundsded i ato
(D BN JAVE: i vene il Kgonansy o WOy F A NS
i Feaaprend AL !jfﬁg’_\?ﬁ,_ %E‘;Zp ke in .

2. Our required courses (g.hc_g., Introd. Biology, ogy, An Physiology, anf “W‘*-r‘
Genetics are greatly over-enrolled, considering the number of secticns we can
offer. Therefore, class sizes are mich too large. These courses service wame.eleen

other majors in addition to our own.

3., #e do not have enouch faculty to physically teach the wide range of undergraduate

courses that should be offered in a fully developed non-molecular type of hiology
department, nor does our present faculty have the training, expertise, and interests
needed to cover the desired rangs of courses.

4. The same problems cited in 3 ocour with respect to our graduate course offerings,
and we have been criticized by the Graduate School for not doing something about

these problems. {’,(h/ . ﬁmw—-

z2 /.
e realize that the University can nct provide us with additional faculty. )
Purthermore, the number of full-time biology majors might conceivably decrease in
future years. It seems unlikely, thouch, that there will be mich alleviation of
this problem in the next 5 to 10 years, i€ at all. PFortunately, a consideration
of teaching needs indicates that we could cover an immortant portion of the range
of interests that should be included in a fully developed department by adding 12
new PTE's. This seems to be a modest and practical compromise that will meet many
of our immediate regquirements.

Since we will be housed together in one building, partly new and partly remodeled,
in 1978, we suggest adding 3 new faculty positions per year for the next four
years. Temporary crowding because of these additions would peak out in 1977, at
which time 8 of the 12 FTE's would have been acquired, and some provisions would
have to be made for this temporary overcrowding.

New Faculty
(ot 1isted in any order of priority)

1. Physiological Ecologist, Higher Plants - could teach EPOB 341, 441; ressarch
interests in preductivity, ecosystem energetics.

2. Physiological Ecologist, Vertebrate Animals - could teach Animal Ecolog¥.
physiological Bcology; rosearch intarests in productivity, energetics,
physiological adaptation.

3. Field Entomologist - could teach £leld entomology, biology of insect populations:

research interests could be shysiology, behavior, genetic control, more general
giological control, ecology, plant-insect interactions.

4. Plant Taxonomist and Geographer - could teach Plant Taxonomy, Plant Geography
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5. Plant Cytogenetics and Systematics - could teach a general course in Cytogenetics
of Higher Organisms, Systematics; research interests in olutionary biology.

P

6. Plant Anatomist - could teach Plant Anptomy, Comparative Plant Anntomy, Plant
Morphology; research interests in comparative anatomy, evol. biclogy.

7. Animal Vertebrata Esbryologist - could teach Embryology, Histology, Microtechnigue.

8. Developmental Geneticist of Hon-Molecular Type — could teach??; research could
be in genetics or physiolegy of davelopment in plants or animals, could wo
on intermediate metabolism, reproductive biology, visual system, etc.
= - 7 P A
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9. Microbial Ecologist ~ could taach Microbial Ecolagy and other courses with non-
molecular, microbiological content; research could be in pollution related problems.

10. Soil Biologist - could teach Soil Biology courses; research interests could be
ecological, entomological, microbial, ete.

11. Physiological Ethologist - could teach general courses in Animal Bshavior,
Physiology of Behavior; research interssts to complement those of Bekoff; could
be an entomologist, ornithologist, ete.

12. Suggestions??2?.  Parasitology??2?—

HOTE: Above group includes added teaching axpertise in several areas, such as applied
ecology and applied microbiolegy, which would inerease the marketability of
our B.A. and M.A. degree graduates.

New Supporting Staff
At present we have 5 secretaries for 25 faculty, or 1 for every 5 faculty. With
12 new _ faculty, we need a minimm ofjfﬁ’m? secretaries. oprilis Vahris Betppetsd
MA?"._ 3):4( et oA bl 2, e e «c&"-ﬁ&«aj y}(\o&-":.ﬂ(:m}z:‘,

" “ Minifmal needs for incre lad technical help are: 1 full-time animal caretaker, L
1 programmer-data processer, 1 microtechnician, 1 soil technician. Chrn oy Nprvieta

/,q.-.no“z.l_ it P hn A e Sy -d’w,uf'r- e d ity alee -
d8 3 o ataerabil number of new TA positions will e el ke

There is an urgent need to coordinate these suggestions with the Dewelopment
Committes and then with the Department as a whole as soon as possible. Hopefully,
an Executive Committee-Davelopment Committse Plan could be the topic of discussion
at our next faculty meeting. There would be no need to assign priorities for new
faculty at that time, unless the Department wanted to do so.

This development plan should be submitted to Dean Briggs, Vice President Nelson,
and others before Thankegiving., If we wait until after Christmas, we will be compating
with all the typical Spring Sementer problems of various departments. Also, we muat
formalize this plan as socon as poasible for Vice Chancellor Andrews, with regard €5
our building needs. ¥
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November 6, 1974

To: Prof. David Rogers
EPO Biology Development Committee

From: A Gathering of Ecology Faculty, Graduate and Undergraduate Students.

Subject:Status of Ecology in EPO Biology Department. A Response

1. Background: This group managed a single meeting on 4 November. Consequently,
achievements were limited. However, individuals of this group, and others, have
discussed the subject several times in recent months and have produced some
statements regarding the subject.

If there is time for further efforts along the subject lines, we will be glad
to conduct whatever additional discussions participants can schedule.

Student body includes increasing number of individuals seeking means of under-
standing themselves.

Facilities:

Mobile
Fixed for multi-ecosystem simultaneous studies,
Limnology
or
2.  The folloiwng details were recorded by Marr. They have not been cleared with |

the other members of the group. 1 am distributing them so that individuals
can report errors or make additions directly to you. Perhaps a copy of any
such communication should come to me to provide a central record.

3. The major innovation possibilities presented were:
a. Study the feasibility of combining several courses into a 2 semester,
team-taught, basic ecology course required of all, biology majors.

or

Use large lecture sessions (several hundred) and small field-trip
units and group project units. These will be field and lab teaching
units, not just demonstration groups. This scheme would presumably
reduce faculty-time in lecture and increase faculty-time in field
and lab contact with students.

[Perhaps we need "traineeships" for advanced graduate students to
teach in this course. Marr]

dl It might be wise to have field-lab courses separate from the lecture
course; there should be many of these field-lab units covering a
variety of concepts and methods.

For example, units could include:

Aquatic ecology meaSurement techniques.

Tree-ring analysis.

Study of soils in the field, lab, and greenhouse.

Methods of vegetation sampling and manipulations of vegetation data.
Techniques & collecting and preserving plants and animals.
"Pepr-teaching" possibilities should be explored.
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b, Develop a series of "field stations" and/or "ecology research sites"
to support concentrations of "teaching-ecosystems" and "research
areas" where a variety of components of each of one or more types of
ecosystems could be studied. Such areas could include National Parks,
research stations, natural areas, National Forests, etc.

[I wonder if arrangments could be made to use the ski-area
facilities of the State in the fall-winter-spring "off" season.
Perhaps students could get jobs as care-takers. Also, what summer
use is made of the field facilities of Public School Districts
<uch as Denver's "Balarat! near Jamestown and the now famous
Jefferson County field station. Marr]

c. Develop a series of "Ecosystem Analysis Laboratories available to all
classes for sign-up during a 16 hours per day basis.
Sample types:
1. Browsing lab. Books, Reports (student), Maps, slides, comfortable
chairs and tables, self-teaching modules, etc.
_ Plant and animal specimen processing lab. Teaching herbarium,
animal skin collections, binocular scopes, taxonomy books, etec.
. Soils laboratory. Sieves, hydrometers, scales, etc.
. Data Processing Lab. Adding machines, calculators, computer
consoles, drawing boards, light table, etc.
Field equipment design, construction, and maintenance lab.
. Teaching greenhouse for eco-physiology exercises.
Research greenhouse for eco-physiclogy studies.
Transplant gardens in several mountian regional ecosystems.

=y ™

o~

d. Provide for greater emphasis on Homo sapiens in courses. One tech-
nique would be to require all EPU Biology Majors to take 435, Ecology
FOR Man. Another would be to urge that Man be given greater attention
in all ecology (or all Biology!) courses.

Course Changes.
No specific or generally agreed to changes, Several possiblities such
as reducing the number for limnology and avian communities were mentioned.

Additional Faculty.
This topic was not discussed but it has been agreed in seyeral similar
analyses in recent months that the top priority in the ecology field is
a physiological ecologist of the type who do physiological measurements
in the field.

It has been agreed in previous discussions that we should establish a program
for a Masters Degree in Applied Ecology. It was not discussed this week.

The curriculum for the old "Environmental 3iclogy" B.A. degree appears to still
be a reasonable program but it was not discussed. Perhaps anyone who has ideas
for changes there-in will send them directly to Dave, with a copy to Marr.

Could the University establish a program of "Planning Semester" to give faculty
members time to develop some of these brilliant ideas? With our current teach-
ing loads, it is hard, to keep up using only our old designs and materials. There
js little time for innovation.
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Subject: Ecology Courses

To: Ecologists and Asscciated Types
EPO Blolegy Faculty
From: John Marr

I+ cceurs to me that EPO Biology should have mechanisms which assure that any
student in the University who becomes interested in ecology can find a course In
ecology open to one with his or her particular background.

If we fall fo so provide, it is likely that some other department will take on
the job (and none of fthem can do as well as we can).

In this connection, | suggest that we agree in general that the fol lewing courses
be continued and that admission to them be as indlcated:

A. Ecology FOR Man (435) For any non-science major. No prerequisite other than

Interest.
B. Principles of Ecology (341) For science majors other than in Blology OR
For science majors other than in Environmental Biclogy. —_

(I prefer that all biology majors get more ecology than 341 can
provide but other faculty members disagree).
C. Animal ecology (443) and Plant ecology (441): For Biology Majors. (341 Is
not a prerequisite any longer).
D. These courses are not deslgned for building ene on top of the other; 11 Is
expected that most students taking "A" or "8" will not take additlonal courses
In ecology. However, some sfudents wlll experience changes In thelr ob-
Jectives. Therefore, any student would be acceptable In any of these courses
if he has taken the preceeding course in the llst regardless of other
characteristics he may possess.
If you will glve me your reactions to the above and if they show a high degree
of unanimity of opinlon, | will pass this Information on to the Departmental Committes
on Courses.
If some overall agreement is arrived at, the details should be presented to
each class by fthe Instructor at the beginning of each semester in order to reduce
current heterogeneity in the background of the members of some classes.
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Offerings and Undergraduate Requirements for Majors In
ENV IRONMENTAL BIOLOGY.

I. Required Lower Division science and mathematics courses outside th
Include the following:
Mathematics (one year), or through beginning calculus
Chemistry (one year; lab course)
Physics (one year; lab course) - 201-202 recommended
Geology or Geography (I semester of either Physical Geology or Phy
Appropriate courses: Geology 101-4 (Physical Geologlcal Sclence

{Physical Geology); Geol. 341-4 (Introductory Paleontoloay); Geol.
(Groundwater); Geol. 436-4 (Glacial Geology); Geol. 463-3 (see Geog. 463);

or Geography 100-4 or 101-4 (Physical Geography); Geog. 300-3 (E
Quality & Human Choice); Geog. 400-3 (Climatology); Geog. 301-3
Geog. (also Geol. 463) 463-4 (Principles of Geomorphology).

2. General Blology (101-4 and |02-4 or 105-4 and 106-4)

3. Required core courses:

A. Genetlcs (EPOB 383)
B. Physiology (one of the following)
(1) Essentlals of Animal Physiology (EPOB 322)
(2) Essentlals of Plant Physlology (EPOB 321)
C. Morphology (one of the following)
(1) Morpholegy of Non-Vascular Plants (EPOB 311)
(2) Morphoiogy of Vascular Plants (EPOB 312)

(3) Principles of Comparative Vertebrate Anatomy (EPOB 408)
Lab Studles In Comparative Vertebrate Anatomy  (EPOB 409)
(4) Invertebrate Zoology (EPOB 411)

4. General Ecology courses:

Plant Ecology (EPOB 441)
Animal Ecology (EFCB 443)

and one of the following

(1) Recent Advances in Animal Ecology (EPOB 515)
(2) Dynamics of Mountain Ecosystems (EPOB 521)
(3) Blological Oceamcgsography * (EPOB 517)

(4) Animal Geography (EPOB 512)

5. One taxonomy course:

(1) Field Botany (EPOB 331)
(2) Animal Kingdom (EPOB 332)
(3) Mycology (EPOB 414)
(4) Class|fication®f Flowering Plants (EPOB 430)
(5) Insect Taxonomy (EPOB 431)
(6) Biology of Amphibian & Reptiles (EPOB 432)
Herpetology Lab (EPOB 433)

(7) Manmalogy (EPOB 533)
(8) Ornithology (EPOR A7+"
Digitizgf Bigahe! Hunt Institute for Botanical Défetigp
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J. Boek

COALS 1 Yov. 19Th
1) Optimum curriculum
2) Identify present courses
3) Identify new couries
L) Identify new FTT's
5) Identify sorvice courses
6) Tdentify applied coursea

Systematic Courses
210-3 The Plant Kingdom 571-3 Plant Biosystamatics
301« Biosloy of Hicroorzanisms 5CL-3 "lant Cylotaxonomy
302-3 Parasitology 6923 Evolution and Speciation
303=L Intro. to Entomology X davta15°’1§
» H0%-9 WM

331-3 Field Boteny
8. 3u-A W" Loty 22

332-3 Field Zoolozy

11«5 Inveriebrate Zoolo; o
ology 2 aﬁ,_a_,& ﬁc{wﬂé

ihe3| Hroslogy -t qndifxale o
430-L Classification of Flowering Plants : it

431-L Insect Taxonomy M
S Wravay 5, %dﬂ
L3k=3 Ornithology b_Pm 06

Lhé  Biological Field Studies

4602 Adv, Classification of Flowering Plants

510-3 Avian Communities of Colo, and 'lew iexico

S11<3 Birds of the World
' $33-3 Hammalogy

Sk7=3 Ichthyology

55h=3 Algology

5§55  Lichenolozy i
56li=3 History of Biology

573=3 Taximetrics
575=3 Principles and Practices of Biological Taxonomy
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October 31, 1974

TO: E.P.0.B. Faculty
FROM: Dr. Richardson
RE: Proposals for the E.P.0.B. Honors Program

After discussing the situation pertaining to honors biology with Dr. Willlams, | am
most impressed that something needs to be done to or for this program. In the past
the program has been "kepT under wraps" due to time and space limitations on the part
of the E.P.0.B. faculty. Yet, students are persistent and continuously wish to be-
come involved in some special work qualifying them for an honors degree in blology
which is separate from the University Honors Program.

As the departmental program has functioned for the past few years, a student wishing

to qualify for graduation with honors in bicology must

1) complete a senior thesis or research project under the direction of an E.P.0.B:
faculty member

2) take the GRE general and biolegical sciences area exams

3) achieve satisfactory performance In the two above efforts to recommend the person
for graduation with honors to the CU Honors Council.

On talking casually with several faculty members in the department, | find that most
do not feel that they have the time, money or space for providing large numbers of
students with a laboratory experience equivalent to a honors project and are not
utilizing the existing program.

1) does the department wish to continue Its participation in the honors program?
2) if so, which of the following proposals might best serve the needs of our faculty
and students:

Plan A: Continue the program as it is presently functioning (?7)

Plan B: An honors student will take a fotal of four semester seminars in
E.P.0.B. (tfaught by the faculty, of course) and on completion of
this requirement (department) will be considered by the Honors
Committee for departmental honors. Enough departmental area sem-
inars exist to accommodate the number of students wishing to attempt
graduation with departmental honors.

Plan C: A student must elect to begin the honors program at the beginning of
his or her junior year at which time that person would be assigned
to a three person tutorial committee. The student's goals and interests
would be examined and self-direction In their development would be en-
couraged by a written or oral futorial examination both at the end
of the junior and senior years.

Plan D: A senior library thesis would be the focus of the departmental honors
program and would be directed and reviewed by an individual faculty
member.

Plan E:  You name if!

In view of our new Teaching and Learning Committee whose goal Is the improvement of the
teaching-learning experience, It would seem germene to do something about the exlsting
honors program.

Please give these ideas consideration and add those of your own, We will discuss this
issue at our next faculty meeting.

Thanks,

Morm Richardson
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The committee charzed with developing an ovtimal program in 3EHA RATN
BICLOGY met on October 31, 1974 from 1:00-2:15FM and again on Nov:aoer

4 from 12:00-1:15FM. In atiendance were:

Faculty: Marc Bekoffl (Chmn.), Richard Jones, and Olwen Williams
Gracuate students: Judy Diamond, Peter Stacey, and Louis Vincent
Underzracuates: Gordon Rodda and Debby Star

We first discussed the obvious need for more behaviorally oris
faculty members on the ESECB staff. There is a strong current intere
in behavioral biology and this interest appears to be growing
rapidly and becoming more intense. A poll taken by Bekoff in EF03 424
this semester has indicated that at least 125 students are interestsd
in pursuing advanced courses (seminars, labhoratories) in‘behavior.

Dr. Williams noted that in the past 5 years in her mammalozy course,
there has been a steady incrsass in the number of stucents choeosing

£0 work on behaviorally orienteé vrojects., Therciore, witil tae

current growing interest in this aspect of biology, our reguests

for ad2itiona] FTS's and space appear to quite realistic and cverdue.
The current load could be more adeguately handled by the aadition

of at least one more behavioral biologist.

A 1list of courses that are (were) relevant to behavioral
biologists was presented by R. Jones, based on an analysis that
he did a few years ago with D. Chizar of the Psychology department.
It was felt that the best way to advise undergraduztes interested in
behavioral biologzy would be to allow maximum flexibility in their
programs, depending on their respective interests -- e.g., those
interested in birds would proably enroll in ornithology instead of
ichthyology or mammalogy.

Two major points of interest were discussed. These included:
(1) The long-term goals of this committee and (2) what to do until
they are realized.

I. Long-Term Goals

A careful analysis of R. Jones' outdated list of courses
indicated that there are 2 obvious omissions for those students
interested in behavioral bioclogy. These are:

(1) The lack of a program concerned with the interaction of behavicr
and ecolozy -- that is, there is no one on the EFQB staii
wnose prime interests are in behavior but who also looks
at environmental effects on the expression of behavior. This
applies to both vertebrates and invertebrates. Neither A. Cruz
nor C. Bock fit into this category. Since the area surrounding
CU is a good one in which to conduct field work, we feel
copgédlent that an ecoloszical behaviorist would fit in nicely
in this community.

(2) The absence of anything resembling neuroethologzy. Neuroethology
(or neurcbiology and behavior) is one of the fastest growing
and well-supported fields of biology, some major institutions
having full departments bearing this name. Classical etholegy
(2 la Lorenz and Tinbergen) was Tounded with the streng © 1je®
that ultimate explanations cof behavior would come from those
scientists interested in the neurzl bases of adaptive behavicrs.
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We decided that our first choice would be a verson fitting
into category 1 -- an ecological behaviorist. However, we would
like to request that our bid for 2 new FIE positions be considered
carefully in order to round out the program in behavioral biology.

Needs of new FTR's and of Bekoff:

(1) In new 2ddition: A zenerzl teaching laboratory for each FTE
would be reguirec. These would be best designed as 3 adjoining

rooms of approximately 900 square feet each. In addition, 2 preparation
and storage rooms of apprximately 144 square feet each would be

needed. These rooms would be used for teaching essential 400-level
laboratory courses (see below) to be offered in conjunction with
400-1level lecture/seminar courses offered in the fields of expertiss of
each of the new FTE's and of Bekoff.

In addition to specific needs, we think that there is a
pressing need for an animal care facility for use by the whole
department. This should consist of (1) a rodent room, (2) a room
for other mammals, (3) an aguarium room for fish and other other
non-mammals including invertebrates, (4) a cold room, and (5) a
teaching aviary.

(2) New faculty needs in Ramaley: Each FTE would need an office and

a laboratory. We would like to request that these be designed as
adjoining rooms with a total of approximately 1000 square feet

for both office and laboratory for each FTE, We also wish to stress
that the use of the roof on both building be considered. For example,
Bekoff would be havpy to have his office overlooking areas on the roof
where animals may be kept. This would entail taking precautions
ensuring that the roof is constructed properly and supported from
below. This design should defingely be used for the new addition.

Use of the roo¥ would remove some of the pressing space demands

and, in fact, = roof is 2 good place for keeping animals from peing
disturbed by undeysirable events.

Teaching responsibilities of new FT2's in conjunction with Bekoff: (Fig.

(1) There would be =z 3 credit, 200 level course team-taught by the
behavioral biologists. The course would be called "Introduction to
behavioral biology". There would be 3 lectures per week and the course
would go for 2 semesters. This introductory course would serve as

a prerequisite for the following courses.

(2) Three 400-(or 500) level 3 credit courses (lectures or seminars)
in the fields of expertise of the behavioral biologists to be
offered in conjunction (but not as mandatory co-requisites) with

(3) Three 400-level 2 credit laboratories.
Therefore, the teaching load of each of the behavioral biologists would

revolve around develoving strong undergraduate and graduate programs
in the areas of their expertise.
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TA reguirements:

Along with the acgquisition of new FTE's would be the reguirsment
for additional TA's. Currently, the animal behavior course (ZP03 424)
is allowed 3 TA for the more than 200 students enrolled in the
course (Fall 1974). This is insufficient. We feel that 2 TA's would
be needed for each semester in the introductory 2 semester course in
behavioral biology. In zddition, 1 TA would be reguired for each
of the 400-level courses, this TA serving for both the lecture
(seminar) and laboratory.

II. Current situation in behavioral biolozy

As mentioned above, the current curriculum for behavioral
biology in EPOB is not at all comvatible with the mounting intersst
in the field. There is too much (!) interest in behavioral biolozy
and there is an expressed need for advanced courses and laboratorises.
The following proposal was discussed.

(1) Bekoff will continue to teach animal behavior (EZPOB 424) as it

is currently being taught in the Fall except that the course will

be for 4 credits %3 lectures and 1 recitation per week)with at least
1, and hopefully 2, TA's being assigned to this class, which is bound
to grow in size. % TA is not sufficient to handle a class of this
size with or without recitation.

(2) There is 2lso a pressing need for an advanced course and a lab-
oratory. Currently, students are signing up for independent
research credit and doing work that would normally be done in an
animal behavior lab. This is fine except for the following facts:

l} Bekoff can handle-only a limited number-of students,

2) NO TA is allowed for independent students, and
3) by doing it this way, the obvious need for an animal

laboratory is undermined.

We concluded unanimously that the current interest in behavioral
biology is continuing and will continue to grow, and oresently is
beyond our abpility to handle adequately the needs of the students.
We feel therefore that our requests are not at all out of line
with what we perceive to be the future interests and demands of
students interested in behavioral biolozy. Accordingly, we hope
that our requests will be given serious consideration by the development
committee. It is hoped also that the proposed changes in the
current animal behavior course (e.g., making it a 4 credit course
with more TA's) will be permitted by the curriculum committee. .

Respectfully submitted by Marc Bekoff for the Behavioral Biology
Committee. '
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REPORT OF THE STRUCTURAL BIOLOGY COMMITTEE (see two-page ditto, undated, of ca. 21 October

1974)

Meeting was held on 31 October 1974 (12:05 - 1:30 p.m.)
Present at the meeting: Drs. John Bushnell, Dave Rogers, Sam Shushan, Patrick Webber

The followin
"structural

EFOB 101-4
EPOB 102-4
EPOB 210-3
EPOB 302-3
EPOB 303-4
EFOB 311-4
EFOE 3124
EPOB 313-4
| EFOB 315-3
EFOE L408-3

EFOB L409-2

EPOB 411-5
EPOB 414-3
EFOB 431-4
EPOB 432-3
EPOE 43L4-3
EFOB L61-l
EFOB 476-3

EPOB 523-2
EPOB 531-2
EPOBE 533-3
EPOB 547-3
EPOB 553-3
EFOE 554=3
EPOE 555-3
EFOB 564-3
EPOE 573-3
EFOB 575-3

EFOB 591-3
EFOB 598-3

ANTHRO 411-3
ANTHRO L12-3
ANTHRO 414-3
ANTHRO 512-3
ANTHRO 513-3

GEOL 341-4
GEOL 342-4
GEOL L47-k
GEOL LL8-4
GBOL545-3

GEOL 5513

Digitized by

g courses are basically "structural blology" courses or contain
bioclogy" overtones:

(General Biology)

(General Biology)

(The Plant Kingéiom)

(Parasitology)

(Introduction to Entomology)

(Yorphology of Nonvascular Plants)

(Morphology of Vascular Plants)
(see EFOB 408-3, 409-2)

(Plants and Hans
(Principles of Comparative Vebt-
ebrate Anztomy)

(Laboratory Studies in Compar-
ative Vertebrate Anatomy)
Invertebrate Zoology)

yeology)

(Insect Taxonomy)

(Herpetology)

(Ornithology)

(Vertebrate Embryology) MCDB 461
( Palynology and Environmental
History) GEDG 476 GHOL 476
(Aquatic Botany)

(Peripatetic Biology)

(Mammalogy)

(Ichthology)

(Developmental Flant Anatomy)

(Algology)

(Lichenology)

(History of Biology)

(Taximetries)

(Principles and Practives of
Biological Taxonomy)

(Advanced Palynology) ANTHRO 591 CHOG 591 GEOL 591
(Cenozoic Paleobotany and Palynology)

(Human Paleontology)

(Advanced Physical Antropology)
(Pﬂmtologygs

(Gross Anatomy)

(Advanced Osteology)

(Introductery Paleontology)
(Introductory Stratigraphy)
(Paleontology of the Lower Vertebrates)
(Paleontology of the Higher Vertebrates)
(Micropaleontology)

(Advanced Invertebemte Paleontology)
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| REPORT OF THE STRUCTURAL BIOLOGY COMMITTEE page two

structural biology courses (continued)

MCDB 105-4 (Introduction to Molecular, Cellular, and Developmental Biology)
MCDE 106~ (Introduction to Molecular, Cellular, and Developmental Biology)
MCDB 312-4 (Cell and Tissue Biology)

MCDB 313-3 (Structure and Function of Vertebrate Organ Systems)

MCDB 411-3 (Introduction to Electron Microscopy for Biologists)

MCDB 412-3 ( Biological Membranes)

MCDB 420-2 (Topics in Plant Cell Biology, Ultrastructure and Morphogenesis)
MCDB 422-3 ( The Flant Cell - Diversity of Form and Function)

MCDE Li4-3 (Cell Growth and Reproduction)

MCDB 461-L (Vertebrate Embryology) EPOB 461

MCDE 501-1 (Techniques of Electron Microscopy)

MCDB 502-1 (TefBniques of Light Microscopy)

MCDB 503-1 (Techniques of Cell Culture)

MCDE 515-3 (Biology of Cancer Cells)

MCDB 525-2 (Biology of Sensory Phenomena)

MCDB 546-L (Experimental Embryology)

MCDB 562-2 (Cellular Differentiation)

MCDB 564~2 (Cell and Tissue Interactions in Development)

SUGCESTIONS:
I. Students in the "MORPHOLOGICAL BIOLOGY" pathway should be required to take the
fellowing courses:

IN ZOOLOGY: General Biology ( one semester)
General Zoology (course to be developed) (The Animal Kingdom)
Comparative Anatomy
Invertebrate Zoology
Bacteriology
Animal Physiology

(also genetics and a course in ecology or taxonomy)

IN BOTANY: General Biology éone semester)
The Plant Kingdom) |
Morphology of Nonvascular Blants
Morphology of Vascular Plants I
Bacteriology
Flant Fhysiology |

(also genetics and a course ¥n ecology or taxonomy) ';

II. A three credit course in Microtechnique should be instituted. (Plant and Animal or
individual courses in zoology or botany) ||
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October 21, 1974

TO: Dr. John Williamson
Math Department

From: Uavid J. Bogers
Dear John:

Sorry I've taken a month to respond to your requested statement on Math
181, 182. Let me say at the outset that I am very appreciative of your efforts
to institute courses in math for biology majors, We have needed someone to be-
come involved from the math department, and your efforts represent a breath of
fresh air to us.

Your sequence, 161-182 would be much more appropriate than the present 3
semester calculus sequence, a real advantage for our students. But I would def-
initely recommend that your sequence be followed by another semester of applica-
tions of "relational" or abstract math. Whether you would be willing to intro-
duce that, or someone else in math, I cannot say, but 1t has a logic we find ex-
tremely powerful in ecological and taxonomic thinking, and I recommend it hignly.

Hot that you should start in with another course proposal now. I still
highly favor your approach. 1 am also appreciative that you want to start with
a small group of 35 students as a test case. This is reasonable, but may I sug-
gest you more or less hand-pick this test group? You may have a more high powered
approach than our typical freshmen can handle.

Our curriculum and executive comnittee has already indicated its favorable
reaction to your course requests. I think this is more powerful than that which
1 could do alone in recommendation, but if you find it useful, I can categorically
state that the courses are definite contributions to our program.

Thanks for consultation with us. We hope you succeed, and 1f I can help
anyway, please do not hesitate to ask.
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September 16, 1974

e @/7 Apfg?:?wﬂe/-

Encicsed arc copies of the proposals for the new courses Math 181 and
¥sth 182. The course outlinss found in item 12 are taken directly from the
table of contents of the book by Grossman and ‘Turner, the book listed in item

13 as the course text.

T would appreciate two kinds of comments from you. I would like a
paragreph over your signatura that could be copied and attached to the pzoposal.
in this paragraph statements like VIf this course is approved, it will be made
a requirement for " or "If Math 181 is approved it will be listed as a
prergquisite for ' would be helpful. The second type of response that
1 4m looking for would be e personal note o me with comments like “Requiring
both sesssrers for our majors would be out of ths question. We could only
strongly recomend,” or "We would like to sse the course set up to handle large
mumhers of students next f2ll rather than having just 35 studeants takiag it on a
trial basis," or "It is too wuch to try to cover in one year," or the negative
of any of these statements, or anythinmg else that comas to your adnd,

Thank you.

LA OB

John A. Willismson
Department of Mathematics
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b UNIVERSITY OF COLORADO Course Number Ee Tl S 181 =
n R Dae  SEPTEMBER 12, 1974
New Conrse ¥ =

COURSE OUTLINE Revised Conrse- o

This form is to be completed for each proposed new or revised vourse, whether graduate or undergraduate. The phrase
“riew ar revised course” applies to the following — a rourse ool listed in the current University vatalog amd for an ex-

isting conrse for which the number of credit hours and for the number of ¢ aet lionrs is being l
changed. or a major revision is heing made. or a vhange in catalog description is heing madi

1. College or School ARTS AND SCIENCES 2 Department— MATHEMATICS
3. Title of Course____ MATHEMATICS FOR THE LIFE SCIENCES L S

4. Catalog Description of Course - PROBABILITY, LINEAR PROGRAMMING, GAME THEORY, AND
DIFFERENCE EQUATIONS WITH MOTIVATION AND APPLICATIONS FROM THE LIFE SCIENCES

. Prabalile
it Prerequisites 2 YEARS 'HIGH SCHOOL ALGEBRA OR Instructor(s) JOHN A, WILLTAMSON
CONCURRENT REGISTRATION IN MATH 101
5. To be offered: Sem. 1 X Sem. 11__ Summer Unly _Alternate Years
6. Credit % Clock Hours _ 4 Expeeted Enrallment 1 _%*35 1 3

7. Curricular Purposes of Course (Please answer all questions.)
a. Required in__ BIOLOGY (SEE_REMARKS AT END OF FORM) —_enrrigulum ot major)
h. Elective for deparimental mujor or specialization: .. -~ ot B NGt

¢ Elective contributing 1o a peneral (liberal) education: -~ - .-

d, Designed as an elective for student in _ ANY OF THE LIFE SCIENCES

curniculum, dapartment, ete

8. General Fducational Purposes of Course (Please answer all questions. )

bl ‘I'l--__\'ui

. Coneril SUeaEON sl et i e i n S mme e H A e e e b

b. Departmental specialization - oo Yes__ No_ X

c. Opportunity for student research —ooooee e No X
X No

d. Professional or preprofessional training

e, Could the educational purposes of this course be achieved by the modification of another course now heing

given? Yes ~ No_ X . If yes, please explain

% 35 STUDENTS ON A LIMITED ENROLLMENT BASIS DURING THE FIRST YEAR, IF THE BIOLOGY DEPARTMENT
FINDS THE COURSE SATISFACTORY, THEN IN SUBSEQUENT YEARS THERE SHOULD BE HUNDREDS OF STUDENTS.

Sequence of action

&. Request prepared by == 5 e
Iratructor(s] 4
b. Approved by Department Tz m = e T e 4
[Heed of Departmant]
c. Approved by appropriate College Committee O o v Date S e s
|Responsible Officer
d. Approved by Dean of College : = Dale
— _Dute —=—2

e. Approved by Graduate School® e B,
[Dean of the Graduste Schooll
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a9, Relation to Other Courses (Please answer all questions.)

2 YEARS OF HIGH SCHOOL ALGEBRA OR CONCURRENT

Name eourse(s)

a. Prerequisite(s), if any,
~ REGISTRATION IN MATH 101

b. This course is to he a formal prerequisite for __ SEE REMARKS AT END OF FORM

Nam‘a‘ -nm;wul
¢. Anintroductory survey of the field of knowledge represented by your

department......... e L R R RO e e e AR i s s No_ ¥
d. An introductory survey of a special area of knowledge within the total field X
represented by your department......... S AR e R T e imvanaes=—— NG
e. A further development of:
(i) A course described under e .. iuiiiii i OOy e s I T S
(ii) A course described under “d"........ e L S L e g iy

f. An application to the departmental field of an area of knowledge represented by some other

department NO

Name d‘l;ku_lmt_ﬂ\ and eourse(s}
g. A summarizing and/or integrating COUFSE ... overrrmcnsianeuemnasaniian,: Y5 No X

h. In your judgment, does this course overlap to any considerable extent with
any other course, either in your department or in another department?...... Yes X No___

1f so, please name the common topics and the courses.

Topics Courses
1. LINEAR PROGRAMMING, MATRICES, PROBABILITY], _ MATH 107
2 2
3, - g
o 4,

Please indicate the ressons why overlapping is justified PLEASE SEE ATTACHED PACE 1

i. If there is substantial overlapping with another course, has this been discussed with the key reilresrnlaﬁ\'e of
R T T e e Yes No

j. If the eourse is a revision of an existing course

(i) Have the changes which are hased on a prerequisite course been discussed with the appropriate individ-
Yes No___

T e L o T e

With whom? __

(ii) Mave the changes been discussed with appropriate individuals involved with courses that use this course

A e T gt S Rk i Sl o LB s e e R Yes_ _ No =

With whom?
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10, What are the reasons why this course should he offered at the present time and how does it fit in the development
of the rducational program of your department?

_PLEASE SEE ATTACHED PAGE 1

11, If this course is intended to replace an existing course or courses, please specify.

12, Tapicul Outline of Cour=e | Give under major and minor headings the principal topics covered in this conrse together
with the approximate number of lass hour= to be devoted to each topic. Please be specific and inelusive and avoid
technical terms where possible.) Note: [f this proposed course is a reorganization of, oran important change in. an
existing course. prepare the outline o a= to <how the exact nature of the change or reorganizalion. (Insert extra

page il needed)

PLEASE SEE ATTACHED PAGE 2

13, Basie Text for Proposed Course it

[Give authar and titls)

14. Special Syllabi

[Give author ang title)
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ONLY THE TEXT

15, Required Readings (Indicate appropriate journals or texis)

CLASSROOM SPACE WITH GOOD

16, Clissroun, laboratory or other needed space (spevify full needs)
_ BLACKBOARDS

17. Impact of this conrse on departmental staffing needs (Additional facully, graduate assistants, secretarial and clerical

help. Please specily.)
SHOULD BE ABLE TO HANDLE COURSE 'WITH PRESENT PERSONNEL

18 Lmpact of this conrse on library favilities (Are current holdings adequate for this course? New hooks or periodicals

needed? Please specily. )
__ CURRENT HOLDINGS ARE ADEQUATE

Iditional information that you helieve would be helpful in the appraisal of this

Remarks: Add any explanations or
coursr,
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PAGE 1

9, THERE 1S VERY LITTLE PROBABILITY INTRODUCED IN MATH 107 AND IT IS INTRODUCED
IN THE LAST THREE WEEKS OF THE COURSE WHILE LN MATH 181 THE PROBABILITY IS INTRO-
DUCED EARLY AND THEN USED AND BUILT ON THROUGHOUT THE SEMESTER. THE LINEAR
PROGRAMMING AND MATRIX MATERTAL IS USED IN MATH 181 IN UNITS SEBESEQUENT TO THOSE
WHERE THE IDEAS ARE FIRST INTRODUCED WHILE THIS IS NOT THE CASE IN MATH 107.

IN GENERAL, MATH 181 ASSUMES THAT STUDENTS ARE BETTER PREPARED AT THE TIME THEY
ENTER THE COURSE AND THEN EXPECTS MORE FROM THE STUDENT DURING THE SEMESTER THAN

DOES MATH 107.

10. UNTIL RECENTLY, SCIENTISTS IN BIOLOGY, MEDICINE, AND RELATED ARFAS FELT
LITTLE NEED FOR MATHEMATICS OTHER THAN A STANDARD COURSE IN STATISTICS. THE

PAST DECADE, HOWEVER, HAS SEEN A RAPID RISE IN APPLICATIONS OF VARIED MATHE-
MATICAL TOOLS TO THE STUDY OF MANY DIFFERENT KINDS OF BIOLOGICAL PHENOMENA.

THIS HAS OCCURRED TO SUCH AN EXTENT THAT IT IS NO LONGER NECESSARY TO CONVINCE
STUDENTS OF THE LIFE SCIENCES THAT MATHEMATICS PLAYS AN IMPORTANT ROLE. WHAT

1S NECESSARY IS TO MAKE THE RELEVANT MATHEMATICS ACCESSIBLE IN A REASONABLE TIME
AND TO DEVELOP THE STUDENT'S ABILITY TO RELATE MATHEMATICS TO PROBLEMS IN BIOLOGY

AND MEDICINE. THESE ARE THE TWO ATMS OF THIS COURSE AND THE TWO REASONS WHY THIS

COURSE SHOULD BE OFFERED AT THE PRESENT TIME.
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PAGE 2
Y23
A. PRELIMINARIES 2 WEEKS
1. The Language of Sets
2. Set Operations
- 3. Relations and Functions
4. The Mathematics of Counting: Permutations
5. The Mathematics of Counting: Combinations
6. The Binomial and Multinomial Theorems
B, DISCRETE PROBABILITY 2 1/2 WEEES

1, Introduction

2, Sample Spaces and Equiprobable Spaces

3. Finite Probability Spaces

4. Conditional Probability

5. Bayes' Theorem

6. Repeated Trials: The Binomial and Multinomial
Distributions

7. Random Variables

8. Expected Value and Variance

9, The Poisson Distribution

€. VECTORS AND MATRICES 2 1/2 WEEKS

1. Veectors

2, Matrices

3. Systems of Linear Equations

4. The Inverse of a Matrix

5. Determinants and Cramer's Rule
6. Eigenvalues and Eigenvectors

D. LINEAR PROGRAMMING 2 1/2 WEEKS

1. Introduction

2. Convex Sets and Linear Imequalities

3. Linear Programming: The Corner Point Method
4. The Dual Problem

5. The Simplex Method

6. The Simplex Method (Continued)

E. MARKOV CHAINS AND GAME THEORY 2 1/2 WEEKS

1. The Transition Matrix

2. Regular Markov Chains

3. Absorbing Markov Chains

4. The Theory of Games

5. Strategies for Matrix Games

6. Matrix Games and Linear Programming
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PAGE 2a

F. DIFFERENCE EQUATIONS 2 WEEKS

1. Introduction
. 2. First Order Linear Difference Equations
3. Second Order Linear Difference Equations
4, The Variation of Constants Method for Second Order

Difference Equations
5. Systems of First Order Difference Equations
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Faculty: fath Bernotein
Hoginsn hardeon
Dlwen ¥

I3ams,; Chaizperson

Grafivate Studonts: Chric Fodadek
Pom Swain
ruth Willisms

Uhdexqr: “vato studenbs: Lima AL

“om Hart

Bun o unavoidable difficulties in scheduling, this commitoas Was never able
to moet as a whole; howsver, about uix hours of dizlogue among various segments

of the committes revealed a high degres of agresment =agarding the changes in.
currioulum structurs needad to ephance the teachinc-lcarning experxience in

“ which EPO Biology faculty and students are invnlved. Discussions were candid

and constructive. The chairperson was impressed by the concsrn and the
‘thoughtfulness with which each commltiee member apnroached the task and
wighes to thank the members for their contribution of tima and effort.

fhe major ideas and suggestions brought out in these meetings are summarizad

Gensral Corments
Undergrasuato “lewpoint (from students in environmrntal bioloay)

1. Emphasized the value of lahoratory and/cr fisld courses in the educational
axpariance sinca they provide the opportunity for students to become
verscnally inveolyed and make biology wore meaningTul. FRegret was expressed
that £ield €rip groups had to be so large that . numbers' y- i of individuals
misged mueh that was pointed out and disgussad.

2. Esphasized tho naed for classes in which stodents hava the opportunity to
talk about ideas and to interact with each other and with a professor.
Again, it was suggosted that this made the e=ducatlonal experience more
intercsting, stimelating, and mearingful.

3. The need for =n integrated curriculmm in which carefully structured courses
provide a mosns whoreby a student cmn progress staadily and logically
toward his terminal objectives was suggnstad by student comments.

Courses in a program such as environmentsl biology are heavily overlapping
and redundant and insufficiently saguential.

4. & ne=d wad voiced for an cccasional resplte from the task of lesarpning a
nassive body of fact in order to devots time and anergy to the assesswent
of theso facts, inteswating them.and developing perspect {ves in the
subdiscinlines of biolegy.

ipls and
on-making
n governmantal

i
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1 Students- sans ko vacoinize a nedd subgtantinl Hprovesant IR
sppoytw Tayclop ralatbGny ‘to thefr EL6iss of
concentzati for Eield &o Whate b

-struch\l&‘eﬂ to provida afbquate
4%, Brodonts

the nead han beon ot
cradning in Lhe = > phis
think this ip impo if ere to acquirs 4 reandrch and
teaching skilla they will necd in thes “real world™ and if thay am o
compete in the job moriat. .

I . . |
2. Although it wps ngread that most departmental courses orovide 3 rogstudsls |
good acadenlc badkgroud in the programs for which they arhy desfansd, o
too fow of them are puodenis sufffclently sacowraged to paa tha chrsese

litexature and bocome tzaly gognizant of tho newast develapmants-< =
By aikusr  Coussen eeam to bocome “"put—of-dats" hecause of Lid failare
to emphasizs current work. — e - ey

3. There was some freling that students are not sufficiontly ancouraged B
be exvlorative, imncvative, end crestive but are sowetimes hald ‘bh.q_ﬂt bt
teachers and pdvisers who ssem Lo feel lsswn than completely geours e
coupetent in newsr and rapidly changing subdisciplings. Hoang ‘must be i)
found to enable studonls to progress bevond the poing Lo widch thels |
ctaachars have besn ghle to Dacim: academically caxoule b .

4. Because the students discussing teaching were T.A.'s + tha problems of
General Biology were brought wp. Some ambivalence was vavesled as the
appavent conflict in goals of the counrse was considered, narely, the
need to give studenta & solid factual background in the major areas of
biclogy, on ons hend, mid to stimulate student interest in Biology
through freedom of inguiry and exploration on the gthar. Bocawssa of

© = cthe difficulty of resolving these problems in the fzce of Jlargs nuthers

«. - and heterogenelty of sthdent background, the usafulness of fhe coures
for most of the students enrolled was questioned. Tt was genarally
agread that disadvantaood but strongly motivated students got g qress
deal out of the course offerad through section 6. The possibilite of
providing mesns wherohy an aven greater numher of students with [

high school backgrounds might go directly into more spacialized courics
of more immeciate intersot omd challengs was discussed.

1. ‘Heed to £ind ways toc anabl
efficiently and affoctive Tar
that the newer aculoy
students anzolling in el

e faculty to uss their time and energy more
and to zeduce the increasing sense of Frustration
'Brs are experiencing as they txv to reach the

T ooursas.

2. Naad
the common bod
undargr
vroduc

zedundancs

decigions ragarding what should constliis
EPO Bioloav students should arguire sy
Lo L




RECOMMENDATIONS

1. Maintain a general biolsgy courss, similar to the present Section 6,
for disadvantaged st E o coms into the bielogy dapariment stxongly
motivated but with wosfully insdequate agademic backgrounds.

2. For the majerity of students, replace tha presant general biology course F
with a number of lower-division, introductory courses dealing with the
subdisciplines of biology now treated in the genexal course, with the
exception of the genstics material. This is adequately covered by the

present intrvoductory ganetics course. These courses should be cavefully
structured to start at a snfficiently elementary lavel to mest the necds

of bsginning students but they should provide a much more "in-depth"

treatment of the subdiscipline than the student presently gets in Genaral
Biology. Deoisions will have to ba made as 6 which of these courses wonld

ba part of the required core curriculum. These courses should ba dynamic,

well taught, stimnlating, and challanging. The exact character of tha conraa
was not considervd excopt to suggast that they incorporate new instructional
approaches mazimizing instructor-student contact where it comta, namaly,

in discussions, in lahoratory and/or field. Tt is suggested that Graduste
Student Teaching Aszistants could be used much more effactively than thay hava
been in the past and that ways can be found to minimize the disparities in
grading etc. that have worried course coordinators when maltisectionad courses
are contemplated. The following courses are recommended for development at
the lower-division lewvol :

Introduction to Cell Biology k

Introduction to the Principles and Mechanisms of Evolution
Introducticn to the Principles and Methods of Systematics
Introdusticn to the Principles of Ecology E

Fresent courses could ba adapited, namely, EPOB 2531 and EPOB 341 {reducad to
the 100 or 200 level). Hew courses (in Cell Biology and Systematics) would
have to be davaloped, but tha personnel capable of the task are already
members of the departmunt. -

3. Accompanying the major change e ol in 2 sbove, all of the other
courses in the department, building on this foundation, should ba carefully
scrutinized for content and presentation in order o provide a highly
integrated and oxdered procram allowing sufficient flexibility to meet
student needs and irterests (a number of different tracks).

4. Teke some positive stensy to introdace greater variety in the way coursas
are taught in the despartment. Consider ways to decrsase student anxiety and
increase studesnt interest and invelvement. Capitalize on the potential of
new instructional scpromches most of which have been well tested and have
proved valvable if used intelligently and creatively, These technicues have
ard are being used gucceszfully in cartain coursas in the department. They
nead not be prohibitively costly in equipment, space, and materials. Thay
do cost mora than some foxms of traditional teaching in time and energy, but
they are worth the cost. cifically, the dspartment should make a
substantial inve
&. Hodulax
to

acad, individvalized work allowing students
3 at their own pace and becoms
ig
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Pacilities

Pacilities that would otherwise be depignated for a largs muleigectioned
general course would be zdequate for these courses. Utilization of nuw
instyuctionsl approaches should serve to maximize the use of space and
aquippent and hence gubstantially improve the cost-benefit relation of

facility and function.

Digitized by the Hunt Institute for Botanical Documentation




o——

To the Corriculum Synthesis Committee - Rogors. filndell, Seqal, Winston

The first part of the meoting on Yonday afterncon was spant in verbal
jockying that allowed us to get things off our chasts, to clear our minds of
our ovm nlans and axes to grind, ete. It was suggested that we ware to be
mere instrments to put the desires of the subcommittees into a moaningful
whole. However, Jay Windell had not had a subcommittee for General Biology and
when he €inished expounding his latest dreams and dssires, we had all worked out
what looks like a good redoing of the Cenmral Bilology Program, This would take
care of the nesds for Gen, Bot, and Gen, Zgol., for examnle, without piling

them cn top of 2 semesters of Gen. Biol., A suggested baginning loocks like

this:
102a - Animal Biology
1028 -~ DPlant Biology
© Biol. 101
Principles of Ecology 102¢c = Microbiology
Environmental Problems
Investigative Techniques 102D = Cell Biology, Genetics
An Holistic approach to Diology &nd some of 102A,B,C.

THis would be a
terminal course,

(These leavan us without the nice introduction to genstics -
or could it still go into 101 - ves.)

102D would be temminal for the Non-Bioleogy major.

102A&R would be more than the straight conventional Botany and Zoology courses
but would also include some functional aspects in them (and others,
presumably). Oniy a bit of cell stuff here - but soma,

102C Microbiology would have the heaviest input of cellular studies of the 3,
naturally, but here is where they would also be introduced to biochemistry
and cell structure and function,

It was sugogosted that students would be required to take 101 and ona of theaothers

if yiot mora, (We should keep the cverlap to a minimm among A,C,B.)
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Also, in 103 wa wounld bs able to demonstvate the need for Cell Biology
taxonomy; and other studies that they are apt to shy away from. There they
will Be shown how imporbant plants weally arse and they will flock into 1023,
{l’x'vasm.nl;ly the 102 courses would ba prerequisites for respective advanced
courses) .

Would vou please set up what you think ave the good routes for majors
emphasizing different things - try to identify those within the framework of
the scheme I gave vou Monday.

Further, somyhat unvelated points dredged. from the poor memory.

' We mist try to get it accross to the rest of the Depertment that we need
.. this framework right now fox planning the new building. The more concrete
this is, the bettex our chances of convineing cthers that we really need it.
There is no need to panic however, there is plenty of time to ignore
it for the next 4 vears when the building might be ready - at the earliest.
Parts of & new plan can go in before then of course,

We tried to list courses that weve raquried by other Deapriments or
Schools (Pharmacy, etd.) and the only cne that is almost wholy a sexvice course
is Human Anstomv. 2 list Of courses for the general student - neot zeguiring
General Biadlogy was vary small., They mostly seem to be one-shot deals that we
can’t keep up with.

Agreawont was unanimous that the mumber of requirements should ba kept to
a minimum - no more than Genreal Biologw? Pathways must bs very ckar fxlm

there on, though.
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Ones of our nrobloms is to be sure to try to set up the curviculwm so that
more of cur graduates can get jobs other then teaching. Dave suggested that
we might profitably bringing scemone in Goverment or Industry to give an idea
of the tings bpeople need. (Charlie Norris has all ready gotten a start on this).

It was suggested that more examples from the "real world" be used, that
Man is an environwmental factor, and that Agrigulture is worthy of study. The
world Foo Problem was suggested as a good thing for the kids to look at as o
central theme.

The erual split between Ecology and Populations Biology is not necessary,
but the latter is good to bring all the geneticists under the umbrella.

We all agread that Environmentla Biology should be the umbrella for the
Department. Don't change the name again, however.

We did not come to grips with the small class vs. large class problem,

but it wvas discussed,
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Curriculum Sub - Committee on Quantitative Biology
Recommendations -

The curriculum in quantitative biology is perceived as essentially a set of
service functions for biologists in the department rather than as a specialty in
jtself (though training in the field per se on the graduate level is not ruled
out). The committee notes that the applications of mathematics to biological prob-
lems is of increasing importance and further, that many of the most powerful
mathematical techniques are not confined to the traditional math, courses recommended
for biologists. The result is that the biology student needs a less time-con-
suming route and more guidance in acquiring the necessary quantitative background.

e are encouraged that one member of the mathematics faculty has realized the
need for mathematics course tailored "to the needs of biologists at the lower
division undergraduate level and has proposed that a year sequence, Math. 181 and
182, be offered beginning Fall, 1975, on a pilot basis. The course would include
set theory, discrete probability, matrix algebra along with their applications to
linear progrwmuing.andg{ame theory andénough calculus to understand elementary
difference and differential equations. The course appears fo serve the function of
combining the most essential elements from the calculus sequence, linear algebra,
and probability theory into a space of one year and presenting them with particular
references to biological problems. ot
Based on this the committee would like to propose the a'It\'zr'rlat.'iwz(:L|'=g3w|(=::x|:m§Jhaﬁd6

shown in the attached flow chart. Some of the courses are already avail-
able, either in this department or elsewhere (solid-line boxes in the diagram);
others would have to be added (dotted line boxes) In addition to the curriculum
flow chart we would 1ike to recommend the following graduation requirements for
EPOB majors.

A purses

1. A1l majors be required to take a basic computer programming course - Compufer™
Science 201, 202, or 203

2. A1l majors be required to an introductory statistics course: Math. 28]
Psych. 210, or Math 482, or a biometry course (proposed EPOB 470 or 570).

Digitized by the Hunt Institute for Botanical Documentation




Math. 181 and 182 _| Calculus (thru Math. 240) Linear
ts

Intro. Math for Biologis p Algebra (Math 313) and Probability
¥ (Math 481)
Undergrad. Level
Math. 272 Intro. Intro. to Statistics > | Math. Stat.
to Abstract Math. | fHmH#™ [ (Math 281 or Psych 210) ‘ Math. 482
— — — : -::- 7
Biometry —1
| (EPOB 470-5707) | 5
S A Survey of Quant. Methods
Advanced Undergrad. in Biology EPOB 505
& Graduate Level il WA
r 1
Problems in
| Biomathematics |
---------- i -~ e SR s T
* + r_i_] +
Quant. Ecology Taximetrics Research }_Simuhtion I
Grad. Level EPOB 624 EPOB 573 | Design | and

l__l:l_ode_H ng_ 3

- Digitized by the Hunt Institute for Botanical Documentation———



To the Curriculum Synthesis subComuittee.

For & starter, let's assume that Environmental Biology is the major thrust
of this Departcent. This reguires & broader definition than was here-
tofore used, as can be seen for undercraduates (and graduates) below. You
will undoubtedly want to exvand or wodify these, so lets do that today.
Fost other routes would reguire a considerable in-ut frou other Dert.,
e.g. HCDB, Fed School, =tc., for nece sary fiology offerings. These
routes must be considered, of ccurse, and we nust not neglect them., G&ut
even with the vrovosed faculty additions we would not te adle to pive or
to justify giving the whole Bieology curriculum for peorle following them.
Another roint is that all these sugzested routes overlar to a greater or
less ectent znd that students should be encouraged to not be too narrow
as undergraduates. 5

After the roszible routes for majors have been =t up, we need to see how
our rresent ofierinps it Into the scheme, how much overla; and redundancy
there is, and how much the newly rrozosed courses fit in and overlan,
A/if they do. Could we say thet cur zoal should be tiat , as a minimum
there will be enough courses for a student to get = reasonable background
for any of these routes without having to put in 40-50 hours on specified
courszes?

Then we should deteriine what facilities have been reguested (some of these
are cretty tiin reguests) and try to show how sore of taem can be grouped
for use by more than one discizline, e.g., rhysiology and iMicrobiology

can use some things together.

Hardest of all will be to suess as to the demands for the difierent
courses and zatoways.

SUGGLSTED ROUTLS il FATHJAYS in Environmental Biology

Ecology Defined Synecology, minus Yopulations Biology. The Community
and Ecosystem aprroaches.

Populations Biolomy Synecology with an evolutionary and genetics slant?

Systeratics and Svolution The goal for all Biological research??

fhysiclogical EZcology futecology from a physiolorical standpoint,
conbining field and lab work. :

Ethology Autecology from the behavioral standpoint.

Comparative Physiolosy Using the species as a varigble as well as environmental
considerations. Empnasis is on lab work and working into
mechanisms,

Applied Environmental Biolozy This can include Znvironmental Physiol.,
" Hiero.
Ecologists
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Other possible routes Most of these would have to include much work outside EPOB

Physiolozy
“ammalian
Cellular

The courses shnould b2 considersd as background for the
other routes, probably

Cenetics
Morphology
Animal Behavior

Quantitative Bioloey

Orphan courses
Microbiology (Introd.)
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Each of the additional laboratories requires the fol lowing:

1.
2.
3.
4.
55
6.
7.
8.
9,
10.
11.
12.
13.
14.
15.
16.

Student benches and chairs with electricity
A bench with sink and electricity
Refrigerator

Oven

Spectrophotometer and pH meter
Aguarium rack

Blinds for windows

Overhead |ight projector
Teacher's desk and rostrum
Chalk-board

Bul letin boards

Clock

2x2 projector

6'x8' screen

Waste baskets

Etc.

All areas require air-conditioning.

Total plan requires a functional greenhouse.

Telephone and intercom system.

i S
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Proposed Curriculum for Population Biology (PB)
C. Bock
I. General Requirements

A, Mathematics: very critical. Should include calculus, statistics, and
computer science. We strongly urge development of an in-house
course in statistics and computer science for our graduate students.

B, Chemistry: one year, hopefully to include some sort of biological
chemistry.

C. Physics: should not be required of PB majors. .

D. General Biology: PB majors will get much of Biol. 102 in advanced

courses, but we still recommend the whole 101-102 sequence.

E. QCenetics: one semester, as presently taught.

e

F, Physiology: one semester of general plant or animal physiology. For
PB majors, the more comparative the course(s) the better.

P——

G. Evolution: one semester course - 300 level

II., Courses which should be Available

A. Animal Behavior: 1 semester; very important for PE majors with a
zoological interest. Course should emphasize comparative as well
as general theoretical approach.

B. Survey Courses: Each student should take at least One survey course o
his or her area of special interest (e.g., entomology, ornithology,
plant taxonomy, etc.). The more of these available, the better. il

C. Laboratory Genetics

III. Ecolopy and Population Biology Courses

A, General Statement: We feel that offerings in ecology at C.U. suffer

. from 1) lack of small classes where a student can participate in
the field, in the lab, or in discussions with faculty members, and
2) a great redundancy in material covered in large lecture courses
in ecology. Accordingly, we propose the development of one 1-
semester lecture course called "Ecology" and one l-semester course
called "Population Biology." These would serve in place of
1) Ecology for Man, 2) Principles of Ecology, 3) Animal Ecology,
4) Plant Ecology, 5) Recent Advances in Animal Ecology, 6) Dynamics
of Mt. Ecosystems, 7) Ecological Genetics and 8) Population Genetics,
insofar as lecture material is concerned. We would imagine each of
these courses being taught by a team of, say, three faculty, who
would work very closely to integrate the material.

In addition we propose that each faculty member propose and
develop at least one environmentally-oriented course in his or her
"favorite" field. These courses would be limited in enrollment
(20 students?) and emphasize lab, field, and discussion. We would
cail these, collectively, Advanced Ecology - Population Biology
courses (2 lhiours credit each) \

Digitized by the Hunt Institute for Botanical Documentation



B. Ecology: 4 hrs credit
4 lectures/week, 1 semester
taught each semester

Topics: descriptive ecology
biogeography
physiological ecology
ecosystem ecology
human ecology

C. Population Biology: & hres credit
4 lectures/week
taught once/year

Topics: population ecology
population genetics
ecological genetics
theoretical and mathematical ecology

D. Ad d Ecology - PB Courses

Examples: tundra ecology (Marr)
avian ecology (Bock-Cruz)
mammalian eco-energetics (Williams)
ecology of crop plants (Rogers)
limnology (Lewis-Bushnell)
desert ecology (Bernstein)
pollination biology (J. Bock-Linhart)
insect ecology (Gregg)

IV. Proposed PB Biology Curriculmm‘

Math - one year, with statistics and computer science
Chemistry - one year

General Biology

Genetics

Physiology

Evolution

Ecology (see above)

Population Biology (see above)

Survey Courses, 1 or 2 (see above) 3-6
Laboratory Genetics (optional) 3
Animal Behavior (optional)

Advanced Ecology - PB Courses, 2 or 3 b4=6

W oo

TOTAL HOURS 39 to 44
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PREFACE

The information explosion In science has doubled in the last
25 years and is llkely fo double again In the next because ninty
percent of all scientlists are alive foday as against less than one
percent of all pecple. Truly, "an age of science" has begun with
the zenith yet fo be reached. More than 60,000 scientific periodicals
are now belng published as weeklies, monthlies, quarterlies, efc.,
and few llbraries handle more than a smal| percentage of these. A
teacher who thought that his fraining was completed In 1945 is faced
with the problem of mastering as much new material preduced since
that time, as was avallable fo him, accumulated since science began.

This flood of scientific knowiedge is forcing a long overdue
reassessment of the status of biological education. Relatively little
attention has been given to the actual "practice" of biology early
in career training. Similarly, a basic premise of traditicnal
biological Instruction, which seems fo have arisen sponfansously
and without any rational defense Is that the scientific process of
investigation Is reserved for those few who attempt to pursue an
advanced degree. This premise is rejected and replaced with the
{dea that the process of biclogy Is what makes it dynamic, forever
changing, and responsible for the generation of all biological
knowledga. Therefore, all other conslderations are inconsequential
+o the process and practice of investigation.

Traditionally, general biology courses have been designed to
provide a conservafive approach by the lecture method of Instruction
wheraby a simple transfer of knowledge takes place. Although ideally
suited for the practice or process approach the role of l|aboratory
has been to present material in the form of exercises for the sole
purpose of re-inforcing information covered in lecture. Unfortunafely,
+his leads fo a thoroughly distored view of biclogical science from
which thers Is little recourse. This is not meant fo imply that
biclogical sclence is not both conservative and static --- progressive

and dynamic., |t Is.

(MR}
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| belleve that true blological education can only be communicated
through an experience with reality and this book offers one possible
approach. |t emphasizes flrst hand experience with "practices”
used during the work-a=-day world of blologists. However, before
anyone practice can be brought to frultion, It must be reduced to
a series of explicit steps that form the "practice of blology."
Therefore, the approach used here only emphasizes the importance of
biological Informatlion insofar as it relates to how information is
generated and what follows after generation.

J.T.W.
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u CHAPTER 1. SCIENTIFIC METHOD
The word science has been defined in as many ways as there are
sciences. Consider the following definitions:
WScience Is that human endeavor that seeks to describe, with
| ever increasing accuracy the evenTs and circumstances that
occur or exist within our natural environment."
1A branch of knowledge or study dealing with a body of facts
or truths systematically arranged and showing the cperation
of general laws." -
"Systematic knowledge of the physical or natural world."
m Wscience is the Interpretation of nature and man is the
interpretfor.”
m nSeience s the process which makes knowledge."
No two definitions are alike, but when these and many more are

:-] compared one finds fhey can be separated into fwo major groups ===
; namely those that define science as organized knowledge, and those

+hat define science as a practice or process +hat leads fo organized

lm knowledge. The lafter implies that science is a dynamic, changing
and progressive activity whereas +he former implies that science Is

I:J static, involved in The conservation of knowledge already obtained
and therefore conservative. Both implications are reasonable and

lm necessary since science and aspecial ly biology has both progressive

and conservative aspects.

j For example, consider human anatomy, the study by dissection
[ of gross strucfurss such as +he bones and muscles. No one expects
=t111 unknown bones and muscles To be discovered so anatomists do
E:j _not search for fhem. Because of this, anatomy is considered 2
conservative and static science. Teachers of anatomy are caoncerned
Ej primarily with the transmission of knowleoge. However, no Justification
s reauired because what would happen in one generation If anatomy
[‘:—] was omitted from medical schocl training? The answer is obvious.
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Moreover, even in the youngest and most dynamic field of biology,
continued progress is made possible only by the conservation and
transmission of knowledge fo each new generation.

In confrast to anatomy consider the science of ethology =--
the study of behavior. |In this fleld what remains to be discovered
exceeds many times that which has thus far been recorded. |t is
logical and reasonable to say that ethologlists, as a group, are
more [nvolved in progressive and investigative activities than they
are in conservative ones. Current ethological literature reflects
its dynamic and youthful character. Workers in this field constantly
define, characterize and emphasize the dynamic aspects of behavioral
investigation.

Anatomy and ethology were selected merely to illustrate the
extremes In the nature of biology; other areas of specialization
are more of a mixture. That is, they have both a conservative
and progressive aspect. Differences between them reflect their
differences in age and maturity and most will no doubt, socner or
later, mature as anatomy has.

THE SCIENTIFIC METHOD AS IT RELATES TO BIOLOGY

Everything that is biology ultimately had i+s basis In the
scientific method just as everything that will be biology In the
future will have its basis In the scientific method. Both the
power and the limitafions of biclegy are defined by the method.

But what Is the scientific method? Actually there is no single
method. A practice fol lowed by one biologist may not be sultable

for another and different methods are required for different branches
of biology. Taken individually, most of the practices that can be
considered within the realm of the scientific method involve

common place procedures used by most everyone daily. Taken together,
these practices amount to the most powerful tool man has devised

to know and fo confrol nature. Biologically there are some basic

principles, practices, and mental techniques that are commonly
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PROGRESSIVE BIOLOGY SKILLS

Bili

The 8101 Laboratory Program has been designed to place emphaslis on acquiring

major blological skllls directly related to progressive or investigative bicluay.
Practice, proficliency, experience and knowladge of these skills can lead to sub-
stantlal expertress and have valuable carryover value for all areas of scholarly
endeavor. The general educational objectives as stated on pages 26 and 27 of the

Study Gulde served as guidalines for program development and a number of the skills

are |1sted below.

e

——

———

LIBRARY SKILLS i COMMUNICAT ION SKILLS
{Completed Assignments
Checked) 1. Wrote 2 Sclentific Abstracts
1. Card Catalog b 2. Wrote 2 Sclentific f'apars
Subject Index T 3. Revised 1 Edited Paper
Author |ndex e 4, Presented brlef Oral keport
"CH';;:T“"' Subject 5. Critically Analyzed 2
g3 — Published Sclentific Fapers
2. Serials Book Catalog e 6. Critically Analyzed 7
3. Blological Abstracts == PublIshed Scientific Abstracts____
Author Index = 7. Reviewed 20 Scientific
Subject Index . Reprints
Blosystematic Index e
Cross Index e 8. Revliewed | Galley Proof
9[05'5 - M LLANEQUS SKILLS
4. Zoologlcal Record ——
- I. Papsr Chromatography
By, Vil Wwalous —— Determination Skills
6. Sclence Cltation Index ___ a. dimensional

1.

3‘

4.

5.

b. dimenslional

! SK1 e 2. Oxygen Consumptlion

£ lated Nufis Determination Skills
rous a. |Invertebrates

Hypotheses —— b. Vertabrates
Wase ous: Gnlrtent 3. Behavioral Observation and
Scientitic Analysis Skills
Ghasrverions - a. Ol lgochates
Conducted 2 Scientiflc b. Fish
Exporimants c. Pralrie Dogs
Designed Extensions of 4, Experimental |nvestigaticn of
2 Sclentific Sead Garmination Skills
Experimants — 5. Experimental Investigation of
Gathered and Recorded Plant Hormones Skills

Sclent!fic Data
Graphed Sclent!fic Data

Tabulated Scisntific
ta

Drew Logical Concluslons
from Coilectad Cate
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GENERAL EDUCAT |ONAL OBJECTIVES - LABORATORY
B101

SCIENTIFIC METHOD OBJECTIVES

1.
2.
3.
4.

5.

10.
1.

Given a number of scientific observations the learner will be able to formulate and
write valid hypothesis.

Glven a well formulated hypothesis the learner will be able +o desian a controlled
experiment,

Gliven appropriate raw data the learner will be able to analyze, interpret and draw
appropriate conclusions. -

Given appropriate raw data the |earner will be able to construct a logical summary i
the form of a publishable table.

Given appropriate raw data the learner wil| be able to construct a I16gical summary
in the form of a publishable tigure.

Given sufficient and appropriate methods and materials the learner will be abla +o
Independently conduct a scientific investigation.

Given a published scientific abstract the learner will be able to critically analyze
it for content, format and style.

Glven a published scientific paper the learner will be able +o criftically analyze
each major and minor section for content, format and style.

Glven opportunity to observe an oral presentation of a sciantific paper the learner
will be able to critically analyze it for delivery, content and visual aids.

Given a reprint of a published scientific paper the learner will be able +o list and
describe the major scientific steps which gave rise to it.

Given opportunity the learner will gain experience and practice working as one member
of a small research team.

2

COMMUN [ CAT |ON OBJECTIVES

1.

2.
5,

Given opportunity fo conduct an openended scientiflc investigation the learner will be
able to formulate a valid hypothesis, desian a control led experiment, gather and
record dafta, analyze and inferpref data, tabulate and graph data in acceptable
written style and format.

Given all of the preliminary requisi+ts the learner will be able *o write a scientific
paper in accepfable format and style for journal publication.

Given all of the preliminary requisits the learner will bs able o write a scientific
abstract in acceptable format and style for Journal publication.

BIOLOGICAL LIBRARY AND LITERATURE SEARCH OBJECTIVES

1.

2.

3.

Given an assignment the iearner will be able to conduct a biological |iterature search
utllizing the: (a) Card Catalog (b) Library List of Subject Headings and

(c) Serials Book Catalog (SBC)

Glven an assignment the learner will be able to utilize the card catalog to locate a
library holding that is classified according to The'Dewey Decimal Classification and
the Library of Congress Classification System when the author and title are known.
Gliven an assignment the learner will be able to utilize the Serials Book Catalog to
locate a specific reference paper when the Journal (Serial), author, title and volume
are known.

Given an assignment the learner will be able to utilize the Library List of Subject
Headings to locate specific informaftion classified under alternative subject headings.
Given an assignment the learner will be able to conduct a biological literature search

and construct a bibliography in a specialized area by utilizing the Biological Abstracts.

Given a complete set of Biological Abstracts the learner will be able +o utilize the:
(a) Author Index (b) Subject Index (c) Biosystematic Index (d) Cross Index (e) Biosis
(List of Serials)

Given an assianment (optional) the learner will ke 2ble +o utilize and locats speclfic
blological information using the: (a) Zoological Record (b) Science Citation Index

(c) Index Medicus
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Suggestions from Rogers on the Undergraduate Curriculum
Majors Non Majors
] 100 Level
! 1st Semester: 101 (General, environmental approach) Ist Semester 102 (Summary of 101 A,B,C.)
f =
Second Semester: 101 A-Animal 1071 B-Plant 101 C-Microbial
Kingdom Kingdom (Procaryote)
and
(Eucaryote)
200 Level
(Principles Principles of Principles of Principles of Principles of Principles of Principles of Principles of
level) Ecology Physiology Taxonomy Genetics Structure Behavior Evolution
L 1 il l. i 1 |
300 - Plant Animal Microbial

Beginnings of
Specialization
Plant/Animal/
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400 - Specialization - The Senior Research Program
Seminars (or symposia) by combined (teams) faculty

for ecology, population, systematics, physiolegic, etc.

Allied courses, depending on specialization in Chem, Physics, Geography,

Some types of additional
Geology, Geology, Ecologists, Taxonomists - math - modern (combinatoric,

outside requirements.
finite) for Physiologists, geneticists - math - analytic,

infinite, statistics.

Digitized by the Hunt Institute for Botanical Documentation

o



	Cover Page
	DSC_0001
	DSC_0002
	DSC_0003
	DSC_0004
	DSC_0005
	DSC_0006
	DSC_0007
	DSC_0008
	DSC_0009
	DSC_0010
	DSC_0011
	DSC_0012
	DSC_0013
	DSC_0014
	DSC_0015
	DSC_0016
	DSC_0017
	DSC_0018
	DSC_0019
	DSC_0020
	DSC_0021
	DSC_0022
	DSC_0023
	DSC_0024
	DSC_0025
	DSC_0026
	DSC_0027
	DSC_0028
	DSC_0029
	DSC_0030
	DSC_0031
	DSC_0032
	DSC_0033
	DSC_0034
	DSC_0035
	DSC_0036
	DSC_0037
	DSC_0038
	DSC_0039
	DSC_0040
	DSC_0041
	DSC_0042
	DSC_0043
	DSC_0044
	DSC_0045
	DSC_0046
	DSC_0047
	DSC_0048
	DSC_0049
	DSC_0050
	DSC_0051
	DSC_0052
	DSC_0053
	DSC_0054
	DSC_0055
	DSC_0056
	DSC_0057
	DSC_0058
	DSC_0059
	DSC_0060
	DSC_0061
	DSC_0062
	DSC_0063
	DSC_0064
	DSC_0065
	DSC_0066
	DSC_0067
	DSC_0068
	DSC_0069
	DSC_0070
	DSC_0071
	DSC_0072
	DSC_0073
	DSC_0074
	DSC_0075
	DSC_0076
	DSC_0077
	DSC_0078
	DSC_0079

