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% FOU ¥
. This prOJect was 1n1t1ated by Mr Stan]ey M DahTman, Execut1ve .
Associate for Multi-Campus Planning Coord1nat10n The purpgse of the - .

project was to prepare a modu]ar 1nstruct1ona] program in biology for
the campus at“ﬁe\_,ntow ‘A completé. statement of the charge “is set

. forth in I, 'Statement of‘Progect Soon after: work on:the prOJect began,

it was’' felt netessary to extend the plan to inclade areas net considered

in the original proposa] Indeed, it was 1mperat1ve to find qQut what -
others were doing in the modu1ar.zat1on of f1rst-year college b1o]ogy

and with what success. This.necessitated a review of* the literature,’ a
treview of commerc1a]]y produced materials, as we?l as conSu]tat1ons and

After a trip to Purdue Un1versity, the field was narrowed

to the current status of minicourses ‘in biology. These added area& are
outlined in III, Exp]orat1on of New Méthods.

-

Most of the ideas in'this Report are ass1m11ated, transformed .or
borrewed from teachers who have used the’ new minicourse method and" who'
have shared their data*and thoughts with others through publications. !
In the rapidly developing field of modular education, any complete coverage
of the pertinent literature is quite impossible. The items included in VII,
eferegces, represenf only a samp]ing of current articles, reportlng on this
method : .

-

should not be interpreted as complate dissatisfactiop”with the.conventiodal
practices-of the Biology Départmént of Montgomery Cé1lege, either past o
presept The.College can be proud of the Department's successes: (1) the

high caliber of the faculty it has attraqﬂéd, inspiring. teachers as well as
bood biologists; (2) the thousands  of students who have successfully completed
our courses, pany of whom'are pursu1ng careers.in b1o]og1ca]]y related sciences.

In the fo]1ow1ng pages, enthus1ast1c endorsement of. m1n1course progiams

I am indebted to mary peop]e for 1nd1spensab]e cooper@tion in the prepa-
ration of this Report: To Dr. Dyckman Vermilye, Executive Director, American
Association for Higher Education, for pointing me in the right direction; -
to the folks in the office of ERIC, Clearing House on Higher Education, for.
making a literature search of the resources of the ERIC tapes which yielded
48 Citations on the Retrieval File Set; and to the Librarian in the American
Council pn -Education Library for interpreting the off—11ne B1b]1ograph1c
List and for locating journal articles. R ) .

I owe thanks to Mrs. Lillian Zugby of the Takoma Park Lampus Library
for searching through the Montgomery College catalogs since 1946 to locate
the b1oTogy offerings and course descriptions, and-to Mr- Bruce Hill,
former student, now Instructor, Zoology A-T Program, Rockville Campus, for
his contagious enthusiasm and willing aid. I am espec1a]1§ indebted to Dr.

.. Postlethwait and his staff Yfor being helpful, as well as’hospitable and

generous with materials, during the 'visit to Purdue University.

Also, I express appreciation to Professor Ma fgaret Aldrich for practical
advice and encouragement; to Dr. Robert Frieders ‘for constructive criticism
and suggestions;. and* to Dr. Clifford Rall for his confinued support, as well
as his kindmess in prodhg1ng the graphic art work for the Report I am
especially grateful to Mr. Stanlay Qah!man for his faith in me and his"
interest and concern in the project:? Finally, to Mrs. Peggy Bebee, who can
take an illegible scrawl and turn it 1nto perfect copy, I owe- gratefu] thanks
for her patience in expert]y typing th1s Report.
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Bzoiogzcad sczenceb at the following 1nst1tutzons : '
. The Johns Hopklés_unlverszty, Dental and Pharmacy Schodls .of thg . '

Unzverszty of Maryland; Maryland State College at Towson; )

~University of Baltimore; National Park College, Mbntgomery<Coilege
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h '
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Progect under the Office.of Scientific Research and.Deuelopment .
- for three years during World War II; several publzcatlons in thevfields
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met&bolism of yanadium in Asczdlans. T . . -
EDUCATION: , - ’ r -
- . . A " -
: Elementary and secondary education in the public schools of . , -~ - - . ‘.

California and Maryland. B.A., Gase Western Reserve University;
M.A. and Ph.D., The Johns Hopkins University. Studied at George
Washington Unjversity; spent several summers in course work and re- '
search at the Marineé “Biologicgl Laboratory, Woods Hole, Massachusetts. ’
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I. Statement of Proaect and Def1h1txons oL - ) /
A A. Statememt of ProJect ’ _ _ T
“ - . .
. This document contains tab]es, charts and supportlng text of a proposed
minicourse- program in biology for a third campus of Montgomery College. A
preliminary plan'is offered using the audio- tutor1a1~strategy, embracing
three introductory courses and three second-level courses, and allowing for more .

f]exibi]ity thari do either the present conventional or audio-tutorial aporoaches.

.\“

-

A . \ ‘\ The or1g1na1 goal of the project was to develop a modular instructional
\* program in b1o]ogy This. tindertaking was to 1nvo]ve the following:
e .
. ) 1.- The exam1nat1on of the present course offer1ngs in biology
at Montgomery College, particularly at the introductory
level.* The purpose was to present ways by which these }
. courses could be strengthened, i.e. their def1c1enc1es ' .
. ,\ ‘ remedied and their redundanc1es eliminated.
- 2.( The preparat1on of an 1nstruct1ona} program in b1o]ogy ' '
S designed to @allow for individualized instruction (student- .
’ centered educat1on) and for flexibility, both in allowing
\ the student to proceed at his own rate, and in offerind .
Y, . o him a greater variety ‘of Opt1ons in p]ann1ng his educa- ' &
' ’ ) 4 tional program. )
o~ . -3. The delineation of a program of minicourses for intro-
' ductory b1o1ogy 1nd1cat1ng, among these, what the student "
. obt1ons might be. ,/j )
As work proceeded, it was necessary'to enlarge this goal. First, after
.+ examining our own offerings, an exploration was undertaken to determine
present modular instruction in beg1nn1ng biology courses at other colleges
- . and universities. This 1nVo1ved/a review of the literatiure, as well as con-
. sultations, and included a ®rip to Pyrdue's Minicourse Project. Second, a
oo survey was made of the current status'gf,m1n1courses in college biology
e through correspondence Third, recommendations concerning the proposed
minicourse prograt, suqh as curriculum considerdtions, staffing, facilities,
timetable, etc., were added to the report. K This addition was to assure that
" the new program, when adopted, would stand as a successful academic effort,
maintaining the Biglogy Department's reputation for quality and h1g@ standards.
¢ - B. Definitions

- In education, as ‘in other disciplines, the invention of too many terms
' with nearly similar mean1ngs can be confusing. At a time when college '
biology programs are in transition, one finds similar approaches to modular
instruction being deve]oped under the.titles of audio-tutorial units of
-'packages, audio-video futorials, conceptOpaks, microcourses, instruct- -0-pacs,
unipacs, quests, %un1ts , learning act1V1ty packages, modutes and minicourses.
For the purposes ofn his report, it s necessary to distinguish between thrée
of thése: audiv-tutorial units; modwles; and minicourses.

\ ' ‘
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Audio-Tutorial Units . :

-

“A unit of information treated-in.the.audio-tutorial system
, usually involves two weeks' work. Each unit is structured
A E around a self-instructional learning bootﬁﬁmsmarre] and in-,
corporates a féw specific objectives, a programied.audio tape,
printed.study guides, visual.aids, a microscope, and actual

- \ bioldgical materials. In audio-tutorial instruction, the can- ,
? ventional division of the course into lectures and laboratories e
. 15 done away with and open scheduling is introduced! The .
. "Center" is open all day, every day, and aV@iTab1e~for,the
v student to work at.times best suited to his personal schedule, - '

and in an atmosphere conducjve to'study and greater concentration. °
Qualifiad demonstratgrs and ‘tutors are present in the Center at
all times. - In additign to the independent study. sessions, each - .
. - unit of work includes an hour's tutorial session where. the students
: , Mmeet the tutors informally in groups of eight or ten. This may .
.be an oral quiz session for whi¢h marks are given, or a seminar. -
Also, for each unit there are pre-tests, self-tests, and post-tests
with maximum feedback on correct answers and grades: The audio-
tutorial approach may”include periodic large-assembly sessions.
: ) Although AT originated in biology at Purdue University, this *.- -
.. v _ method is.now beginning to branch into other disciptines.
)

! - Modules , - ety ,
ve In The Yellow Pages: A Guide ;g_Undergradhaﬁé Innovations,
o modular instruction {s defined as “"made up of self-contained .
v . and independent instructional units o 'modules’." Each module-
' includes a statement of punpose, specification of the behavioral
: instructional objectives, individualized ingtructional materials,
™ .. ~ and a post-test to evaluate the student's achievement of the -, °

.« . instructional objectives of-the module. 'A mpdile s self- '
‘ » . ' contained,'and modules can be arranged in a varietyof sequences
et  to Suit individual needs or preferences of the student. -
« " . "+ (Reference #26) ot ) - ’ s
¢ * . ‘/ . B } ‘. .

. : », At some colleges, a module contains a didgnostic pre-test,
' which the student is encouraged to-try. If he does well on the
. qge-test (he compares his dhswers with the correct answers) he: ,
. 15 asked to again read over the instructional objectives. If *
) .~ he is confident that he can perform most of the behaviors 1istéd,
e may skip directly to the post-test. * If he passes this,.he
“‘receives credit for the module and may select another impediately.

\ 4 . J




“that must'be followed

.
(3

Modules may Yary in length, *but usually represent a week

_or more of work, with several topics ircluded in each. »

. The format of the modu]es may .be much the same in'many dis= |
ciplines.  However, modules in biology will differ from social -
science modules, for example, in, three ways-» First, biology
modules have assembly séssions or conferences associated with
them. Second, many modules in biology have other modules as
pre-requisites. This mﬁans that there "is a more rigid sequence

iR mpdular biology-programs. Third,:
because of the nature of the subject matter, most of the study
toward ‘mastery of behavioral obJectives should be done in the
Learning Center, not in a 1ibrary or 1eacping resource center. .
If.a student is studying a plant or a bone or a starfish, or a
serial section of an embryo,.those items should be in front
of him in the booth or on a demanstration table. In-the small
assembly session he will be asked %g-demdnstrate his mastery of the,
objectives on this material.

¢

: Modular approaches in biology and mathematics dlf{{ﬁ, par-
ticularly in the emphasis on and definition of flexibi As
described by Brown, Schulz, S¢ott and.Aldrich in "Report on a,
Project, to Develop a Modular Instructional Program in Pre-Ca]cu]us
Mathematics, 1974," flexibility implies that a variety of modes
‘of delivery should be available for student choice.. These could
include instructionbin large groups, in small” groups, by media,
or by computer. student shoyld be able to™move from one mode ‘
to another almost at will. In this proposed modular program in .
mathematics for Montgomery College, variably catled units, -modules
arid minicourses, the student may choose one of three options as his
method of sthdy of a module: Option 1 - Lecture; Option-2 - * -
Audio-tape; Option 3 - Programmed Text. No matter whith optian the”
student chooses, the other two are available for him for supplementary
use. In "Pre-Calculus Mathematics, A-Modular Program," at Brigham
Young University, (as described by Brown, Schulz, Scott and™Aldrich)
"Each module is como]eteiy covered in a series of class periods." ,The
student should attend the classes for any.mpdude which covers materiai
new to him. In the biology modular approachs jghere are no scheduled "
classes, i.e., lectures or Maboratories. There are week]y small group

. assemblies which all must attend. - (Reference ny

!}

t

Minicourses

¢’ i - . . . ‘.

Many of the characteristics of both audio-tutoria] units and

‘modules are found' in minicourses. Each are self-contained and

indepenoent-units of instruction. In each, the primary focus.is
on a few well-defined objectives. The substance of each consists
of materials dnd ihstructions needed to accomplish these objectives --

. each stresses se]f—pacing -t K
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A minicqursesis a small course gver & limited amount of
e subject matter for which a student receives a certwin amount
. .. of credit. 'The content of a minicourse is an educational
.experience re]at1ng to one topic, usually a smaller parcel
of knowledge than an AT unit or module. Commonly, a
minicourse would represent less than one Credit hour of
conventional course work. (At Purdue, the average is 8 to
- 10 minicourses per credit hoyr.) The instructional strategy
-~ used in a minicourse should be appropriate to the nature of
"~ the subject matter. In biology, self -1nstruct1ona] programs
such.as audio-tutorial are most commonly used. A minicourse
is usually des1gned for use by one student, but it may be
used by two or more, or even a ]arge graup. )
. [ »
M1n1courses can be used individually or eomb1ned in a .
‘ varrety of sequences to-total the equivalent of a conventional -
' course. The behavioral.gbjectives-are clearly stated.’ .
s Achievement (mastery) is assessed with regard to atta1n1hg
the stated obJect1ves at the- comp]et1on of each minicourse.
] . M1n1courses, their. componerts and- guidelines for deve]op-
ment, will be d1scussed in Section V. - . AN .
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A~ Case for ChanJe oo RN ‘ . .

A B1o]ogy Department s 0ffer1ngs - Ta6]e 1 (Page 8) i‘ ' e

o

Before undertak1ng theideve]opment of a new 1nstructwona1 program,

Cit s 1mperat1ve to take a’]ong, hard look at the presént course -

offerings.” Table.l summarizes the h1story of the 100-courses as offered
By the Biology Department from the inauguratjon of Montgomery Col]ege in

2 1946 until the present year, 1974-75. Since the first. cata]og was .

printed before an instructdr ‘was’ employed, the sequence 101-102,
General Zoology and Vertebrate Zoglogy,(including the dogfish shark and
~the ‘cat!) was the choice of the ‘new Dean, not the bio]ogy facu]ty f !

The t1t]es and content of the. courses offered the second year,

1947-1948, indicated an attempt to incorporate the study of all life. o L

With the inclusion of~ "plants" the first semester and '"arid man" the .
second semester, the change of the' title to "General Biplogy" was
Even the numbers of the courses were changed -- 103- 104

The gngnges Jin the 1ntroductory offer1ngs the third year, 1948- 1949,
were dictated by the Upiversity of Maryland,. the Colleges major transfer’
institution. Since the University had no course entit]ed "Biology," its
departments of Botany and Zoology weré distinct, the facu]ty felt that

.Montgomery College's courses also must be strictly "Bdtany" and "Zoology,"

although the sequence retaineéd the title of "Biology 103- 104." This
pattern rema1ned without change for seven years, -until the m1d 1950's.
Becausg of the prodding.of the adm1n1strat1on, the first maJor
alteration of ‘the offerings._was undertaken by the B1ofogy faculty. By
the middle of the decade, General Education and General Education with
Science, Sequence were added to the curriculupns of the €ollege. The
influence of James Bryant Conant was being felt over the.country.
That brilliant organic chemist at Harvard, who was particularly successfu]
in writing-about science for-the nog- scientifically trained person,
star d a - rash of survey courses nationwide. Educating the "whole ,
person" was thought by many to be accomp]1shed by offering 1ntroductory \
survey courses, with which -non- b1o]ogy majors and "I-hate- Sc1ence people"
could comp1ete their science requ1rements and thus become we]] rounded "

. '(

But .the courses Biology 101102 wh1ch were added at Moptgomery were

) not truly “survey".in nature.- - The- teachers in the.department, with

their strong orientation toward taxonomy and morphology resisted pressure
to introduce non- laboratory courses and continued to present blocks of

" material on botany and.zoology, much as they were taught in Botapy 103

and Zoology 104 -- at least at first. The Biology 10] 102 sequence con-'
ﬁ1nues until the present; its content having undergone many reg1s1ons,
especially in the'd1rection of more relevancy, by add1ng sections on
human biology and man's environment. . a

In the next fﬁve years, 1955-1956 thrdugh- 1959 1960 the department s
course offeringé remaired the same: a two-semester sequence of courses
in Gengral Biology, yone semester of Botany, and one semester of Zoo]ogy

’ %u > , -

..-4'1. . . ,‘ ' _,. /_“/
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A During the period fof?bwing World Mar II,” there gradually accumu- s

7 lated a.large amount’'of biological information, pafticularly at the
L. - molecular”and cellular levels of organizatipn. - Mheri'bits and pieces :
oL of this’infdrmation explosion began to be_incorporated .in.the intro-
« -+ ductory cdurses, ome of two things happened. Either the ™new biology"
. .« . emphasis was at the expense of merphology and systematics in existing.’
TN courses, or new courses were addec to the curriculums. Montgomery's
~ -Biology, Department added courses. ST

i i

&

In "1961-1962, both Botany and Zoology were expanded to two-course
" sequences gnﬁ the course numbers changed. to 111-112; 121-122. These -
caurses also continue to be affered 2nd gre so listed in the 1924-]9’5 .
catajogkz 3 ; E coo - ,

: ., \MThe next six years saw no modification in the pattern of the offerings,
. but the content of each course often®was drastically changed. Gradually, .
néw blocks of study were, addet™o thé first courses of each of .the three
* + 100-seguences. At one time Ur another these included: Cheiffical Basis
of Life, Cellular Basis of Ljfe, Energy Transformations, Ultrastructure,
, Raﬁﬁation Biology, Chemical Control, DNA-Protein Synthesis, Population
Biology, etc. Recently, new laboratory. "exercises" have been authored -
and a programmed instructional unit in the chemical basis of biology has o
. ..been developed.’ : : ' : S :
_ ‘By 1967, again at the”suggestion of "the administratfon, audio-tutorial
programs for biology were being investigated, and on February 2, 1968, a
government grant was applied for (and subsequently approved) to implement .
piloet programs in AT zoology. on the Rockville Campus. ' Two pilot programs
with twelve students each and two $ummer AT zoology programs were even- .
tually’ completed.. 'With the opening of -the new wing, Science West, and )
*the full-scale implementation of the AT Learning Center in September 1971,
-the Rockville Introductory Zoology, Bi 121, "went” audio-tutoG;al. -

- ; . In yhe'méanfime, 1969-1970, Bi 105, a one-sémester'course in basic .

;_~t\\ﬂﬁman;81o]09y,~was introduced at the request-of Allied Health Certificate-

and A§sociate in Arts ‘programs on. the Takoma Park Campus. | =
In 1972-1973, Bi 131-132, a 100-level, two-course sequence entitled-

"Human Structuré and Function.* was added for the basic hursing curricu-

lum, . Human Biology, Bi.105, became Basic Human.-Sciencé, Bi 103 °

ﬁﬁ%e foregoinj review of théfgrowth of tﬁe B%o]ogy Depértmeﬁffsh"
* Introductory Curriculums leads" to the following conclusions:

e 1. ‘Innovatipons in the context of courses were either induced by
- the University of Maryland, instigated by the administration,
‘. or.fotced on the departrient by 0ther‘dgpd§tments;~none were
se1f-genérated, ° : ) i :

- 2. The T00-courses of a departmeiit -could remain relatively unchaﬁg‘é?lQ ]
. at least in context, for twenty-five yeafs. :-"The wonder i$ that \
' B R this curricular pattern has endured so long." . Marchese (Reference #13)
: L * was speaking of the ]ower-]eye]_divisioq study sequence in_four-year
| ~ colleges and universities. Montgomery College was -not unique in
| . this tespect. ) T > . .

.n: - * . ~ R " . ~: - ,“'
O . s : -6 '.IiZ}
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o 3. Even in a tradition-bound -department, wyéne change was painful, :

e T the instructors "kept up" with changing times by showing creativity
: and/lngenUIty in updating and ad@zng to-the contents of the courses.

e i Y, "t
’ R < _‘." ) '
N Upon re-exannnlng Table 1, ohe m1ght ask why Biology 101 was never
. made the "core" course, required:of all. students, entering a biology
program of .studies. Most biologists agree\that a minimum amount of
: o knowledge at each level, molecylar, cellular, etQ; is mecessary in
¢ ‘order that a student be we]] educated in biology he subject was d1s-

cussed at many a departmental faculty meeting. (Reference #24.)

< *1

: There are several- reasons why this part1cu1ar curriculum reform
.was not adopted at Monbgomery X

. «

. _ ~+ It wou]d have taken away all freedom t choice from-the entefing
. - ©  Student, who now has four opt1ons 1n putting together-.an e1ght-
' hour sequence- L ’ /

2. If four*credits of a science 15 all that a student needs to fulfill
the requirement of his curriculum, Biology 10T would be the only
college biology course to which he would be exposed. "Core" suggests
@ nucleus with many other aspects --.a¥1 the remainder of bfo]ogy --

* to be bui]t around it. - . <
£ - '3. -Bio]ogy 101 would have become a screening device totweed out the
' ’ poorer students. Certainly, it would be’ene qf the most difficult,
\. courses in the curriculum, with much chemist¥y, as in the sect1ons
on, Chemical Basis of ife and Cellular Resp1ratﬂbn L - .

4.. The faculty wished to avoid the-shortcomings of mass product1on ’
techniques. Upon adoption, the department’ would have been®
. ~ thrown into the large universityggituation with one beginning

* Y course of a ‘thousand or more stullents and many, many laboratory/
' sections, assistants handling the laboratories, .and the. professor
., either giving ,the same leature over many times or using TV monitors -
,along the wall of a huge lecture hall. To synchronize lectures
( and laboratories is almost 1mpossib]e in this situation.

.

s 5. Throughout the years, the student—facu]ty ratio - has been kept Tow. ,
’ One instructor could handle, at the most, four laboratory sect1ons L
of 24 students each and one lecture section of 96. The same
instructor tawght both lecture and laboratory,. thus ma1nta1n1ng
- . . a close faculty-student relationship, the hall-mark of a junior
) college. Moreover, ¢ach instructor had considerable latitude in -

. planntng his .own cou§§e* ..
o . . P

e . . : -
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S PONTGOMERY COLLEGE CATALOG  1974-
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Bl 101« @ENERAL BIOLOGY -

Introduction to the basic principles governing living organisms with emphasis
cn the molgeutar and cellular basis of life.*Not open 1o those studznts with
credit 1n Bl Mor B1.121. Two hours of Iecture and tour hours of laboratory

Jeach week. ) . 4 symesler hours

.

Bl '102 GENERAL BIOLOGY 7 *

- -

Survey of the plamt and animal kmgdonls Topics in 'bvqlutnon adaplahon
and ecology. tot open lo those, students with credit in Bl 121 withou! con- |
sent of nstructor, PREREOUI‘SITE Four hours of biological science. Two
hours of Iec!ur)e and four hours of laboratory each week. 4 semestor hours

817103 BASIC HUMAN SCIENCE (Takoma Park pnly)

The reiationshtps between the structure and luncgfon of the body systems.,
Basic concepts "of microbiology as they apply to ‘medical and dental pro-
cedures. The scienlific. background essenuial for performing and under-
standmg technicatl procedures PREREQUISITE: Admission-o ahealth-related
cerl:llca!e program’ requiring this courso or consenl of the instruclor. Fodr
" hours vach week combining leclure, labora!ory, demonstratlon, and discus-

L3

. sion. ¢ - 3 seméster hours

»
BI, 111 BOTANY | -

§ 5 ‘
Emphasif on the .fundamental biological princlphs w:th' 'special  attention
to morp ology and physislogy of the flowerning plant. A SynopS:S of various
plant groups included. Field trips. Not open o those, slqdems with credit in
B! 101 without consent of the tnstructor. Two hours of lectire and four hour
of {abora!ory each week. ‘ . £ 4 semester hours

Bl 112 BOTANY I ; x

- Brief evolutionary siudy of algae, tqui hve orts, ‘'mosses, "fern$ -and their
allies, and ths seed plants. Emphasis on the morphology. reproduction,
ecology and cconomnc importance of selected plants. Field trips.

PREREQUISITE: Four hours of biological science. Two h%&s ‘of h@re and
four hours of Jaboralory each week. sem dsfor hours

Bl 121 ZOOLOGY 1. Ceen O

The sydlems of the vertebrale body and their” functions. Introduction. 13
embryology and -genetics: acquainting students with the technigques of
bandling biological materials. Dissection of a representative vortebrate. Not
open lo those students with credit in Bl 101 wilhout congent of jnstructor.
Two hours ol lecture and four hours of laboralory sach.week at Takoma
Park. Audio-utorial (there are fio scheduléd classes; qulz sections to bo
- arranged} a! Rockville. . . - 4 scmostor hours

. ' .‘ ‘
- Bt 122 ZOOLOGY i - .
L Evolulion. distribution, ard morpholog{ of major groups "of Invertobrote anle
" mals. Opportunily lo observe behaviafs'spd to experiment with living in-

vertcbratos. PREREQUISITE: Four hoursfol s biological scienc. Two hours
of lacture and four hours of Iaborarory each ook, 4 semaster hours

Bl 131-132 HUMAN STRUCTURE AND FUNCT*]QN I AND 1)

(Takonia Park only) *
A two-semester introddctory course In anatomy an& physiology of each of
the body systems, Includes basic concepts of cytology. histology, embry-
ology, and genetics. PREREQUISITESY None. Designed for, bul not limifed
fo, students In tweryear hoalth-refated curriculums. Othor studonts must ob-
tain consent bf the instructor to enroll. Two hours 8f locturo .and threo hours

of laboratory each weok. . - 3-3 somester hours
' v 1] .
. i L]
. .
- ~ C
7 i :3{\ ' 9 . R
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B. Areas Where’Change is Indicated

?

- The following deficiencies and redundancies are cited as poss1b1e char-
acteristics of conventjonal methods used in 1ntroductory~b1o}ogy courses.

1. Allowances’ made for individual differences are inadequate.
. . - Convesdional methods do not take 1ntﬁ'cons1derat1on ‘the-
. uniquehess of all individuals. , Certainly, the lock-step

and- assembly-1ine techniques used fail to acknowledge such
» differences. There is no opportunity for each student to . 3
. proceed at the rate best suited for his abilities since he,

. < has no control over this. A1l begin and finish together. :
> ) " Repeétition of material for the weak student and in-depth
: RO ’ .study .or rapid progress.for the talented is impossible. - !
o, ' 2.+ No options are built into the programs. There are few choices ,

' which the student can make; no opportunities to make dec¢isions

concerning ‘what he will study and when. There is a lack of.
opportunity for the undecided student to sample the possibil-
ities of biology. With enlarged enrollments and the incregsed
’heterogen1ty of the campus .population,:there is an ever-widening
range of abilities, backgrounds, study practices and goa]s
among students The need ﬁgr options is greater than ever.

* 3. Often there is too 1nfrequent evaluation of the\student S .
. - . ~ progress.  Deficiencies are not deterpined .nor remedial work
~prescribed soon.engugh in. thessemester. The weak studént
can hide -- jt.may be Eodterms or ‘finals before the instructor
becomes ‘aware of his problems. There may' be tbo long’ a time: C L
“between taking an exam and rece1v1ng the results. !

.
- A &

. 4. 1In the convent1ona1 programs: students’ may nbt enter a course s
., - . after the first week -or two of the semester; students are , ! o '
: penalized for having tried and failed or done poorly, students
’ are penallaed 1f they drop out or whatever reason.
5

-

Under the present .credit«hour-per-course system, it is 1mpossqb1e o
for a student to 84rh more credits or Tess credits than- four ) K
hours in most the 1ntr ductory courses in biology. This s R
true, even thdugh his clifri uTum, or the curriculum 1nto which .+ - % 74
/ . he ‘wishes to transfer, dallg” for more, or ]eSs, cred1q Credit .
’ : by -examination is not av%ﬁ]ab]e. ‘ ; ..

. Lo A
» A [T - I - :

-

PR

c -

. .
c : Le T H i
. . : s S d . P +
. .
. .

. . A . § _
(*) Even though the following ]en1enc1es in the grad1ng system prevail
at Montgomery College, often the "penalty" is the outcome of mﬁgy ,

» weeks of wasted time, and the student recéives no credit for RO
. segments of the course which he may pass. True: The grades of "W". ’
..and "WP" (Withdrawn and Withdrawn, Passing) are.not counted in
+ computing the value of quality points earned. True: Up to the end

of the fifth week, "W" is not even put on the Transcript. True:
The student can w1thdraW‘from a course up to the eleventh. week.
But _he capnot enter another course ta take the place of the -one he
drops unt11 the next semester.

B VR :
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/’} 6.- Frequently, two or more courses at the same level in a depart- °
v ment will include virtually the same ‘material. Often one

> ' ‘finds “subjects common to ‘two or fiore, even_in sequential °
¥ courses. It is.redundant to involve’ students’ w1th the same . ,
subject matter a second time. . , :
e * 7. Often the subject- -matter of a course cannot be- changed

_drastically without chang1ng the entire syllabus. Updating
subJect matter which is constantly, changing may necessitate
revisions of text or study gu1de and maJor changes of all

) I'Zud.y mater1a1 . "o
, 8. the convent10na1 structuring, the faculty are busy
. presenting &dequately the instructional material for a ,'
) course.. There is little time left fobmotivatiofi, .
imparting the excitement of research and the thrilT ot
. . discovery -- the very essence -of b1o1ogy,

't 9. To familiarize the student with the. processes by wh1ch
’ ’ biological information is generated is .one of tHe goals
‘ of the discipline. In-the conventional facilities, it is
difficult for the student -to undertake on-going research .
projects., - o ‘ .

N ]0.'\Gnderﬁthglgonvent1ona1 method, the student's rote s S
: sometimes @ passive one.: He may become too _dependent -on g
. the teacher who usually specifies exactly how he should
. . . proceeda This often makes a timid student and fosters s
o : : . dependence an ahthor1ty In this atmosphere, the student \7\\\\
S ~ . - does nat develop a sense of respons1b111ty for his own ,
V ' learning.. . , e - ' 2RSS

-

— N 1%. Convent1ona1 methods are group-oriented. Usua]]y the main_
< - focus is on teacher performance, especially in lectures. - .
‘ The teacher is the disseminator of knowledge which is .- ’
. primarily directed to the group as a whole, not to the

) - ’ individual student. o,

12., Although we know the vajue of seminars and group discussions
- as an educational method, there is little place or time

ava11ab1e for these in the present system. Free exchange, . .

“of "ideas amgng‘students in small 'groups and between students L.

and faculty’in groups of no more than eight or-ten is not

pos§1b1e.* Every student ﬁn b1onogy'shou1d have these ) A

.

expem ences. . . ° ‘

.
- . . )

o (*) In ]aboratory sessions, where djscussions may take place, the number .
s *  of studénts ﬂs usually twenty-four or mord apd the t1me for discussiohs
or student presentat1ons is often limited. °

- . . v
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13. -In large classes of one or more lecture sections with many
‘laboratory sections, it is almost impossible to synchronize ,
the lecture-material with the laboratory material. This -
’ , . . situation does not make for the most effective tea3h1ng, *
becauseé the learning events.are not close enough to one
v 'another to be an integrated sequence.

-

14. In any 1earn1ng situation, the environment around the
. “learfer plays an 1mportant part in success or failure. :
. ,terta1n1y, the atmosphere ‘should be one conducive to, study
and concentration. Large groups in both lectures and lab-
. . - oratories provide distractions to the studenf and thus, at
.. fimes, tend to lower 'his concentration on the subject matter.

15. Increases in enrollment have resulted in full-use of teaching
. areas, herice inflexibility of room scheduling and heavy .
¥ teacher loads. As a result, there is a lack of both facili-
' ties and free faculty for.either make-up work or advanced study. -

“ 16. Precise techniques, such as delicate dissections, identification .
of matertals on microscopic examination, and many experimental - ;
X procedures, canpot be shown effectively to a class as a whole
H or even to.groups—of—students.—If the materials 1ny01ved are
e . minute, the-procedurg must be repeated many times in the con-
» vent1ona1 1aboratory.

Most of the above defhc1enc1es and 11m1tat1oﬁ% of ex1st1ng pract}ees in
the Biology Department were itemized under Deficiencies to be Remedied in

¥ Project Proposal. for Federa] Grant, 1968. (Reference #17) An audio-visual- L
. . tutorial program for improving the Z2oology course or the Rockville Campus was
i ‘. » proposed. Since the inauguration of this progfam four years ago, many of these
A deficiencies have been remed1ed -- in onhe course on one campus, Zoo]ogy I, Bi 121.
. _ However, with a]] of the advantages of the A-T technique and all the many

successes of the program, it has deve]oped its own set of pecu11ar deficiencies
at Moritgomery College. Because the modular instructional program - the
minicourse - advocated in this report, uses the audio-tutorial instructiona]

* §tratégy, it seemed wise.to enumerate these shortcomlngs

oL Withathe adopt1on of the minfcourse program, the Co]]ege must not com-
pound its educstional problems. This is exactly what will happen if the |
ptanners. do not avoid what E]wood B. Ehrle calls "The Aud1o-Tutor1a1 Mistake "
(Reference #6)

’ 't1m1tat1ons of &n A-T Course,/§uch as Zoo]ogy (Bi 121), Rockv111e Campus '
The 11mitaéhons of the A-T. program at Rockvi]]e are due pr1nar11y to

. two factors: (1) too many "holdovers" of conventional strategies are built

. into it; (2) many indispensable elements of an A-T program were not under-

. stood by the developers. Because of the first of these two factors, many

* of the weaknesses, and deficiencies of the conventional courses, as enumerated

above, apply:to the A-T course as well. Students cannot: begin the course
at any point; drop out and still be given credit for the uhits the{ have
completed, i.e. ore, two, three units of credit; rearrange the'uniis in any
way; go beyond the current units or go intq depth in a part1cu1ar field; or.
select optional unfits to substitute for the ones in the course. The units
are too long and cbmplete mastery of the subJect matter 1s ne1ther demanded

or expected. . , _




v 1’ . _l
. Ind1spensab1e e]ements of an A-T progriﬁ, not well udd%rstood by
. the de’ve]opers, are as follows: - '

- ' .t

-1. Precise, clearly stated objectives for small blocks of information -

.. or few sk1115 are absolutely essential, The subject matter should
be Timbted.. - o
a ' 2. Everypart of arunit - media, d1$p1ays, mater1als, guides, etc. --

must be well programmed and should all be integral steps toward
- attainment of the obJect1ves The relation ®f one item to another
L ' is very 1mportant A .

3. Test items are equally. 1mportant, should be prepared 1mmed1ate1y
after the objectives, and should test only the atta1nment,pf the
" objectives. » o
M - P
4. Relation of one unit to the other un1ts, as well as to-the Whole
of- 11fe, shou]d be evident. ) .

T

N . 5. There shou]d,be evidenee of scho]arshrp, i.e. high standards of
quality, in all materials‘given te the students -- ‘student gu1des,

* *tapes, displays, review questions and test questions. Too many )
errors can be a “disaster" and.result in poor quality work by *
the students and time not well spent’ 1n the Learning Center.

e

°6. Tapes shou]d not be “exces¥ive pre-d1gests" of textbook 1nfonnathn

7."S:zab1e read1ng collection shou]d be prov1ded in the Center - ' e
issugds of jourmals, etc. Readings should be reqaired for each
) , ‘un¥t and the students should write. resumes during exami-.
©o- .natid? periods (at Teast—for grades’ above‘"C“) -
. . “Com I
Y 8. Comyléte dependence on obgect1ve exams is not fair to students..
norg1s it good pract1ce R . #

AL . 9. ThE'importance of‘"se]]wng" %he course tol the students, the . .
\  department, and other departments, and to the "man in the street”. <
shphld be stressed. Enthusiasm should be generated abqut a new
anﬁ exciting venture, ) ,

¢ " : '

s =10, The sma]l assemb]ies, preferably 8- 10 students, are not m1n1- a7

lectures or free- for-a]I d1scussions or short-answer quizzes.
They are sessions in which each student is expected to present
’ $ prepared littleslecture about each of the items used in the
. . Hnit, identifying:the item, explaining its role in meeting
he objectives, and pointing out how it fulfills this role.
The 'student teaches and so really learns. After the p senta- -
‘tion, each is quizzed by other: students. A1l studentq are ,
',graded both on their presentations and on questions agked of
''those ‘presenting the material. Grades are given at tHe end -
‘of the sessions. Competition should be keen. These essions '
become seminars where students see th nships/and Y
concepts which may not have 'been evident in ‘the>
study sessions in the Learning'Center

Q L p .. . , o ) ],32(:). . m.‘-
C .
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Y Concerning the following statements, it should be pointed out that in’
many respects }ﬂe A-T program has not lived up to the promises made for it
in the Project’Proposal for a Federal Grant (Refgrence #17).

"11. The projected enrollments, 500,students, in ANT Zoology, per . -
semeSter, by 1970-1971, have,fallen far short, and enrollments -

v - seem to be decreasing rather than increasing as expected. There - )
. - is a high attritiog rate; a high number of "failures" (I's).

12, There is Tlittle gvidence of any, impact having been made en other ° ".
courses in the department. The domino effect hoped for in the

. " Federal Grant Proposal has not taken place. , Few instructors

' have "fallen" for the A-T techniques.* :

. The. following quotation <is from the Proposal: "The Techniqugs‘
developed will permit the audio-tutorial, approach to be applied to the % , |
other science courses, so' that the number benefiting could easily increase ,
‘to 4,000 studgg;a." (Reference #17) Perhaps Dr. Hurst was right when he = ° -
¢ said ". . .only a professor dissatisfied with his current. teaching is :

. . lkely to be‘motjvated to take on the. A-T burden." ‘(Refergnce #9.)

R

L}

Contribution of Current Practices to Goals of the, College; | ' o ’

|

|

- ' i

A department's curriculums and teaching strategies must contribute D

to the overall goals of its parent institution. The aims and objectives '
" of Montgomery College are achieved only by the present practices of all the

' ’depgrtmezts of the College. A critical examination of the Objectives and L

. Philosophy .0 the College, and a re-reading of thé above 1ist of possible _ |

" inadequacies where change is indicated in the conventional teaching methods,
should disclose some areas in which improvements ctould be made (see pages

16 and 17). ‘ s
: . . . " . . . -
y - L ,” Cos : e
’ Redundancies: - L : % - :

. After having read-the history of the Biology Department's Course offerings,
e . Sectipgn II-A, and studying Table 1, it should not come as any great surprise
that the syllabi for Biology I (Bi‘101), Botany I (Bi 111), and Zoology I . .. "
- (Bi 121) contain many subjects common to all three and certain subjects cormon
. to ‘two. There is a pervading sameness to the courses which is illustrated in _ T
_ Table 2 (page.18), where the variots common’areas are identified. ' '

. o e, P '\ , .
v The 'subjects common to .all three courses are the."core® Subjects, such as:
. use of the microscope, cells, tissues, cellutar resgiiation, DNA replication

and protein synthesis, mitosis and meiosis, genetics, etc. Since the syllabus " .
- for Biology I contains information about both plants and animals,_ it shares
subject ‘matter with both Botany I and Zoology I. (See Figure 1, page 15) v

"

4

. - . ‘rg’

C e ; . :, . . . . ‘4/

e

{*) There are learning Jaﬁoratorieq, using e]ecfronic media, in se1f-pacéd L
instruction—tmertain courses “in Endlish, History and Mathematics. :

N
:
-« N - o . ., . .
., 1]
i [ “ . o \
. & 3 . . Lo,
. 5 “ N
3 -
N . "
.




-Biology, Bi 101 shares the "P" subjects with

Botany; Bi 111; the "A" subjects with Zoology, .
Bi 1215 and "C" subjects with both. -
PR 01, .
- ' 171 o '
: S IE ) — . -
NEEN ] 1l -
- ' , P ?}/C/(A ] .
I ‘P/B/C‘Q/ _
' P ) ) P/C/A/A ¢
) ' /P/c/ L
. P ,/// ,/A// A R - Plant
\ P& ;//f/ “A -~ Animal
' ‘ : //// c ,ﬁy/ - C - Common
b = 'A \ .
1T J
'} — - A

(Figure 1.),

To further comp]fgéte the redundancies; Ss Tab1e§°2 (page’le‘and-B
(page 19) reveal, Biology-II (Bi 102) and Zoology T {Bi 121) both contain K
large- blocks of sybject matter concerned.with the dissection of a representative

vertebrate and the study of its systems, *anatomically and physiologically. Both™ -

Biology II #nd Botany II present the lower plants, “and Biology II and Zoology
‘IL the invertebrate phyla.* (See Tab]g 3, page 19) N

L —

¢

v

{*) The/guestion arises; Are the studen;s in these three courses the same?™

. L}
‘s

' . . : w

Most of the curricula of the College, where science electives are indicated,
simply state "science elective" or'"biology glective" or "biological
sciences elective" or "biology, zoology or botany." Therefore, the students
taking biology, zpology or botany,courses tend to be the same Students.
In five curricula dénly are zoology.or botany/zoology specified. In one

. curriculum alone, general biology is specified. The pre-professional re-
quiremerits of most universitigs include "eight unhits of biology,".without
. indicating specific courses. “The registration policy requiring that all

' _three of these courses be filled before new sections 6f any one of them
are opened up furthers the tendency for. the population of thé three

A

courses t0 be the same.

L9 4
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' " FROM MONTGOMERY COLLEGE CATALOG, 1974-1975 g

\

. .M

. \ . . .'\l :
The primary aim of Montgomery College is to’ create. an edu-
cational _environment which opens up oppor tunities’ for each»

student to learn and to work in a community of scholars and

¥

to develop the following abilities and attitudes:

- To appraise reallstlcally his goals abllmes achievemeénts.
and behavior.

.‘To expand his knowledge understanding, and apprecuatlon
of the world about h|m

: 4

To prepare for adult I'eSDOﬂSJbIlItIeS as 4d citizen and a mem-

ber of family and community groups. . 7

Te practuce socidl conduct based on ethical and spiritual
values, )

To develop skills and badic intellectual qualities for’further
higher education, contmumg educatlon and occupatignal
proflcnency

~ To develop aesthetic appreciation of literature, music, the
visual arts and his cultural hentage .

To develop social rest 0 i rship ch ter-
istics and to learn how to participate in a democratlc society.

.To learn- -to judge men and issuées umg_auy and to base de-

cisions and conduct on such iudgment, A

To understand condmons for healthful and effective living .~
and to develop social nd mature ¢ nduc

»

e ' 16
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OBJECTIVES - «
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FROM MONTGOMERY COLLEGE CATALOG, 1974-1975. T

- !
4
~ ’

o

{ _ PHILOSOPHY The vitality of a democracy depends.tpon the continuing de-
. velopment of the capacities of all its citizens noth for their
¢ o self-realization and for the common good. The American public
' educational system is designed to provide the motivation and *
) education to fulfill this ideal of democracy. Thus, education be- .~
-3 yond the high ‘school is a public responsibility, especially sfnce
o " a large portion- of the population will benefit from it.,

The public has assumed this responsibitity by establishing and )
C . . . support'ing Montgomery College. The function of the collegeis
. oo to, grovnde comprehensive higher education by offering within
. .a single institution diverse curriculurns tor~technical, semi-
, : . professional careers, as well as programs for transfer to bac-
calaureate programs in other institutions:

Ip agjditioﬁ, -thq college offers community services through con-
. tinuing education and cultural Rrograms.

- The phiiosophy of Montgomery "ﬁ'ollege i$ expressed in the
followin generalizations: .- ’

¥he college must strive for excellence in each of its different
rograms with the aim of educating ea ivi '

The college has an obligation to keep its program varied in ac- - , : .
. ing ¢ : teret _- .
' The coliege provides a mmmb]&l&ammg&ﬁm_é&gio meet the . :

ngeds of a diverse student body by a glose student-teacher re- R ,
Iationship,«by ‘individualized instruction and, above all, by & T e
tinued improvement in_instructional methods, . e

< The college. believes that a sound_quidance and ‘gounseling . : o
progiam, which pel :hi elf- rstanding A .

and to make realistic educational plans, is an essential part of- "

a commuynity college program. .
<

* The college sponsors a variety of cultural, educational, and S , .
.o leisure acfivities outside the classroom to encourage the stu-
1\ - dent to broaden hisiknowledge and appreciation of the arts,
a the scixences, the humanities, and the.social issues of our timg. .

The college considers it to be a fundamental responsibility to ' . L *
- o provide & broad liberal education for all students enrolled in .
s . a curriculum so that they fhay increase their appreciation and .
' understanding of the world .of ideas, scientific inquiry, and ‘
| human relations. b )

The college, although liberal in its admissiors policy, will fe- .
‘ . quire of jts students academic performance of high quality and
1 ~ 'i . I 'l ' l Io . ]o v ) 1

\
Neaer’

‘ . : Vo .
.1 . : : !
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" three columns of each.table contain the actual syllabus titles of

"I, ’ '.' . . .

ot
T

Tt ’ . . ‘

v
EXY

.~ In examining Tables 2 and 3, one must bear in mind that the:

" e

~ the lectures and the:laboratory exercises of both Takoma and .Rockville

combined. This accounts for repetition arid various wording for the
same topic. The emphasis on certain topigs is not always the same
on both campuses, although they share the same course descriptions

“in the College Catalog (see page-9). (Also see footnote, page 42.).

'Catalog descriptions are misleading. For instance, ‘compare Bi 101,
which emphasizes molecular and cellular basis of_]#fe,.and Bi 121, which _ ~
does not pention these subjects at all in the description, yet qévotes .
moré than one quarter of the semester course to them (at least in Rockville,

AcT-121). A better evidence of thevextent of overlapping of subject matter
N in. the introductory courses is the notation at'the end of each course
description. ‘ : : '
0 [ \
W Course Notation - ‘
- 4\ , , b 4 - :
( B Ri 101 Not open to those students with credit in
. : : Bi 111 or Bi 121, . ‘ '
’ y ) ' . N
L . BiTo2 - Not open to those students with credit in °
- ] " : " Bi 121 without consent of instructor.
- e & Pre-requigite: Pour hours of biological
: ' o " science. _ —
v ~UBi 1M ’ Not open to those students with credit in
JEE . Bi-107 without consent 6T the instructor,
' e, Bi 112 | Pre-requisite: Four hou;s of biological
o : . science. -
o} ‘ Y ) ’ - . . o ,
i . 'Bi 121 Not open<to those students with credit in -
‘ " -~ Bi 101 without consent of the instructor.
) . - Bi 122" - . * Pre=requisite: Four hours of a bio]égiCal
; science. , . SN
: . : \
y e ' . « . ;
oL b “ﬁ;incé "consent of the-instructor! often is easily obtained,'it |
, is possible far students toaccumulate 100=coursé credits and, because of
L . repetition of subject matter, to “pull up" poor grades to A's or B's.
' . L e . S
. The overall picture is one qf great waste -- Waste #s students' time,
< waste of facu]tyvtimq, and waste from the administration's point of view,
- L] ! . . /‘ i ¢ ‘ ¢
. . - 20 ~ @ :

Q.
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III.. Exploration of *New Methods

A, Consultations °

-’
-

In undertaking any project,cthé value of consulting authorities
in the subject is axiomatic. In the Washington, D: C., area we are
“fortunate’ to have many of these as peighbors. ‘Gthers come to ..
Washington to attend meetings of national organizatigns. Following

is a list of individuals consulted, with comments- ¥égarding the

- contributions of each. ’ ‘ P . ) -
. o Vo . 2
A o 1. Professor Margaret G. Aldrich, Chairman, Mathematics * °
C Departmiht, Takoma Park Campus, Montgomery Gollege.
’ " ) ‘ - - . e . t
«2. Dr. Clifford L. Rall,"Assistant for Multi-Campus-Plannig

Yo tL Coordination, Montgemery College. )
Mrs,. Aldrich, one of the authors of "A Report on a Project
to Develop a Modular Instructional Program in Pre-Calculus
. Mathematics" 1974, and Dr. Rall outlined.steps for tHe prepa-
. e _ration of a report on a modular instructional program in
' ‘ ' introductory biology. A copy of the "Program inaPre-Calcutus -
Sl Mathematics, Brigham Young University, was supplied, -as- -~ .
. . ) well.as a copyof The Yellow Pages: A Guide to Undergraduate

¢
il .

' ‘ T : J -
3. Dr. Dyckman W. Verﬁi]ye, Executive Director, American
- Association for Higher Education, One Dupont Circle, ¢
v T, Suite 780, Washington, D. C. 20036.

In two conferences, Dr. Vermilye outlined the préject "Nexus,"
the function of which is "linking people with questions, with .
. « " people with answers, (See-Appendix) and explained the ad-
. vantages of asking sﬁecific questions, related-to specific
. problems, of someong who has previously dealt‘with similar
. o ~problems. Often a telephone call is the best way to start a

, sedrch. Dr. Vermilye pointed out the value of first surveying .
the available 1iterature on modular instructional programs and

i
2 flexible schéduling, using ERIC, Educational Resources-Informa- .

’

. S . tion Center, A Clearing House on Higher Education. A computer ,
o ‘ * search of the literature was requested and a bibliographic
+ _ - Citation List generated. . ’ ‘

o 4. Dr. Eileen Kihns, Executive Associate for Council Development,
x~‘ .o - American Association of Community-and Junior Colleges, ‘

. Washington, D. C. _ b ' |

- A telephone call to Dr. Kuhns resulted in encouragement, an

. offer of. future help, and, above 'all, generated a discussion
of the 'value of "the analysis," an examination of existing - :
: _ practices before outlining innovations. For articles concerning e
J'} : modules written by Dr. Kuhns, see References #10 and #11 at the i |
. co end of ,this report. - N T ) ' ' '
R “ Sty o \C R ) . ’ \.
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5. . Dr. Lois Be1sher, Science Dtv1s1on, Antelope Valley ,
T College, 3041-West Avenue K, Lancaster, California
e Lo . 593534 . . ’
. The opportumty of participation’ 1n the program A Day With With " 5
Visitor-Consultant, Professor Beisher, was helpful. The . - -
. V1s1t, sponsored by the American Institute of Biological.

*a ’ * Sciences, was for'the purpose of discussing with the Takoma ) .
S ! ~Park Biology faculty dnnovative. methods of individualized g
- T instruction in Biology: self-instructional microbiology
. " ~~__ Tlaboratories and audio-tutorial biology. There were three

’ ' dﬁscusswn groups and aiuncheon meeting sched1

- ,»/ Professor BeTsher has had wide experience in deve]opmg . ’
-y, innovative programs at Antelope Valley Co11ege and has pub- y
v ".1ished individualized materials for use-in microbiolody
’ laboratories. (See Section, Review of Cormercially Produced
- Materials. ) Her enthusiasm for her, program was contagmus. :
S . (See copy of Dr. Beisher's foHow-up report in Aggend1 -

e > . !Attachments ) .
e.” . 6. Dr. Samue] N Postlethwait, Department of B1o]og1ca1
* Sciences, LiTly Hall of Life Sciences, West Lafayette,
£- " Indiana, 47907. (See Section, Notes From V1sit to o

Purdue Umvérs1ty. page 23.) : s




Coordination, Montgomery College, and I flew to West Lafayetté, Indiana, to
_.visit Dr. Samuel N. Postlethwait and the Purdue Minicourse Project. Due to

bad connections in Chicago, we.were .unable to begin our conference with Dr.

Postlethwait that day, although he and his staff were expecting us.

On October 30, we had two informal sessions with Drf. Postlethwait,
one in the morning and one in the afternoon. Thrée of the Teaching Interns -
‘ . in the Purdue Biology courses, Drs. Gerold Melaragno, Rodney Myatt and
- " William Langley, and the Secretary-Coordinator of the Purdue Minicourse
: Development Project, Miss Joyce Bell, joined from time to fime and entered into
the 'discissions and answered questions.' The teaching interns are young PhD's
who are Tearning the minicourse approach to Biology by working under a special
, grant.at the Purdue Center. They prepare mipicourses for the pool in General
. . . Biology, have charge of the large and small assemblies, work with the students .
: at.the lTearning center, correct papers, give.oral examinations, and help the 1
. students with their experiments. One of the interns, Dr. Jerry Melaragno, |
accepted our invitation to have lunch with us at the motel. Dr. Myatt and. l
|
|

c , NOTES FROM VISIT TO PURDUE UNIVERSITY . - - 1
v . On October 29, Dr. Clifford L. Rall, Assistant for Multi-Campus Planning

Dr. Melaragno conducted us on & tour through the Tearnjng center where we saw
the studegts Working at the booths, in groups, and discussing their course work
and preparing for presentations in the small assembly sessions.

< . ' v . . )
" The learning centér consisted of two large rooms .with an open stock- ’
preparation room between. It is usually open from 7:30 a.m. to 8:30 p.m. (at
least 74 houts per. week).: ) : .

,
.
~

Size of space - 3,000 # square feet .o |

. . Number of booths (student stations) - Burgess Co. booths - 112 |

- o : (15.2 students per booth) S . .

.. Number of round study tables -(well 1it) --4 in coffee area in Center |

ST N Number of students in course - 1,700 - , - ‘ |
: C Number of instructors - 7 . .

? Number of minicourses in "pool" - ‘over 100. . ' %

‘ : i . _ . |

, . In the morning we started dur session with Dr. Posflethwqit by looking and |

listening to slides and audio, synchronized, describing the minicourse concept. ‘

It was shown on a Singer Grafiex Caramate. The machine was stopped and started |

often as we asked questions and Dr. Postlethwait and his teacher-interns . . }

* explained procedures to us. Using. the blackboard, Dr. Postlethwait diagrammed . ‘

. the grthh of the audio~tutorial and minicourse approach to learning at Purdue. , ‘

» The audio«fﬁiorial system at Purdue was begun in 1961 .as an attempt to ‘

assist students with limited backgrounds in Bioclogy. Special-lessons, partisu-
larly in Botany, were prepared, using audio tape, and made available to students
in the Audiq-Visual Center. At first they were used as a supplement to the,

", “conventional 'instruction program. Later, all instructional procedures were
totally reorganized .around the taped tutorials. .

4
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In 1969, -Dr. Hurst joined .the staff to place the Zoology course on
audio-tutorial. It was realized that self-instructional programs.would
provide a great potential for flexibility in a learning system, and at that
time a further modificatjon to provide still greater individualization was
exp]ored The content of a Botany course and th Zoolegy course were divided
| into units called minicourses. For each minicourse, a self-instructional
4 program tas produced. From this a highly f]exible scheme evolved.

|

| :

- Dr. Post]ethWait 1]]ustrated on the blackboard the steps in the.evo]ut1on
| of the flexible scheme of minicourses in the Biology sequence ]08 109 at

‘ Purdue.. The content of the courses were d1v1ded ﬁnto sma]l un1ts of _subject
matter.

Lo o vE e B
Zoo]o%y (109) - 5, / . Botany (108)

rl

’
4 units cﬁedit . ‘ ‘ 4 units credit '
' |
i

Ne were then to]d how the units were des1gned into smal? courses, covering
a limited amount of subject matter whose content is. a coherent whole -~ with
definite beginning and ending -~ relating primarily to one topic. The designa-
tion, Module, was rejected for a number of reasons*hq?ch will be examined
later.  Usually, each minicourse represents less than one credit hour of conven-
';iona] course work. At Purdue the.ayerage is 8 to 10 minicourses per credit .
ours.: . s

. , Minicourses can be used individually, e.g. for enrichment or remedial ) B
] study as a part of a conventional qourse, or be combined in a variety of . .
sequences to total® the -equivalent of T, 2, 3,.4 to 8 credit hours, depending
on how a student is enrolled in 108-109. ’ . .

7

courses, e.g. the cell, cell division, genetics, ecosystems, etc. Dr. Postlethwait |
drew a series of symbolic representations of a.pool of minicourses. A series of :
dots represented the minicourses.

An analysis of these units of information showed many ‘to be common to both l

d . , -

|

| . o 0’0 0 0

| ¢ <

| . . 0 0 0 0 0 . . ..
- - . , o0 0 0 o

| ' ' . . .
L. . 24
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A circle around several dots separated those dealing with subjects taught in
‘108, Plant Biology (P). 108

> ‘ * ‘ |
. . L '). ’ ¢ . |
. . . ) s ;
N J o 0 : .
i . o . . .
.
. ' . ] | I ) ‘
v N 4 «
. . \ .

A second circle was_placed‘around the dots representing subjects taught in

. - 109, Animal Biology (A). :
’ : SO 108 109

. .
-4 Lo
o ]
R A
] ]
A -
] ] .

JImmediately, the redundancy became apparent as we could see the overlapping
of, the circles around those minicourses common to both courses (€). !

P L A : '

*

The dots outside the circles adjacent to P and A, representing those mini-
. courses dealing with a large variety of topics within the context of the
two-course sequence, are optional (op). The optionals may be selected by ‘ ,
the dtudent as needed to complete’the credit hour requirement in Botany or . .
ZooTogy. The student may trade-off A or P courses for options, depending
.0n the course in which he is registered and when.” The C minicourses must
be taken during the first semester of registration, whether Botany or Zoelogy
is taken first. The usual sequence is 108-109. '

A study of the blackboard illustrations revealed the many ways in which
-minicourses can provide flexibitity and individualization. .
- T T e e e e m
" o9 00 o

l
* B . =
- .
.
. - -

- 2, "
L The advantages and pitfalls were discussed. br. Postlethwait admitted that
‘there were "several early problems" which were identified and solutions
R . .determined as the project pfogressed. ! X «
’ s . - R .‘ ‘ .

’ . .. 25 [} ) \




. o o ' S h
- ‘ : B ‘Page 4 « . |

In-1970, a three-year Minicourse Development Project, funded by the
. National Science Foundation, was begun. As many as 100 persons from this ' .
country, and some foreign lands, prepared minicourses in their respective ,
areas of specialty. A pool of over 200 minicourses, covering basic biology
courses (admittedly, some better than others), have been accumulated at Purdue.
The Minicourse Development ProjeCt was an operatien apart from the freshman
introductory biology caurses (108-109), where the AT and minicourse systems
originated. A ,
A supplemental National Science Foundation Evaluation Program began in
*July 1972. Through thi%, the pool of minicourses underwent systematic testing

. and evaluation in selected mid-western colleges and universities. This program
continued through June 1974, ' .
13
'A . In July 1973, when| the MDP terminated, the NSF supported a coopérative .

endeavor between the MDP of Purdue University and the Biological Sciences

Curriculum Study (BSCS) at Boulder, Colofado.* The MDP has moved to Boulder,

where the Purdue-BSCS ﬁroject is completing the development.-of a pool of

minicourses covering a core of biology (co]1ege-introductocy—course-]eve]). .Dr.
Postlethwait participafes in this and commutes regularly between West Lafayette,
Indiana, and Boulder, Colorado. It ‘is the intent of this program to identify

with a producer/pub]iéﬁer for distribution of the minicourses. (A book on .
minicourses by “Dr.. Postlethwait, and a pool of minicourses, are being published

by Saunders Pub]ishing Company and will be on the market early next year.)

» Upon completion Gf the Boulder Project, it will.be possible to purchase
instructional materials from the minicourse pool, which can then be used in
tailoring biology courses to meet the individual needs and interests of our )
students” at Montgomery College. Biology of the degree of sophistication- N
found in major universities will be made available to colleges everywhere. N
Even now, the Project is actively cooperating in the exchange of materials on
an international, as well. as a national, basis. Co :
In the afternoon sessiony Dr. Postiethwait gave us more details about
the Purdue minicourses and how they "worked" within the framework of Biology
108-109, as well as within the University administration and registration
« ‘policies. Many of the pitfalls in the use of minicourses were discussed and
emphatic warnings given. We came home with our heads full of new and exciting
s+~ ideas and our arms full of pamphlets and reprints about minicourses (see

v M;Appendix);'also packets of a few minicourses and a Dr. Postlethwait tape.
; ‘Q ,'jj ', ¢ ¢ )
N Submitted by,
' . o ' Bernice E.aPierson : <
. s . ) ' Professd?ﬁgggritus, Biology
" (*) In the 1960's, the BSCS three-group laboratory blocks - "b]ue,""yellow," ‘ .
and "green;" authored by secondary school biology.teachers working at !

. . Boulder, made considerable impact on the biology taught in high schools ’

over the country. It is not easy to determine the effeg¢t of the "new" ,
secondary school.biology on the college introductory course of the 1970's.
Admittedly, however, certain secondary courses are equal or supericor to

;?g)introductory college course offered at some institutions. (Reference

Note: Although the diagrams in this section were drawn on the blackboard for
us, the ones used to illustrate this section'were taken from Minicourses -
< What Are They? by Postlethwait, S. N. and Frank Mercer, Purdue Research
0 Foundation, 1972. (Reference #18) A .

26 ‘
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C. Current Status of Minicourses in Biolog&
1. Location of'Minicpurse Prdgnams

The following list of professers, currently known to be
teaching biology by the "minicourse" method, indicates how
widespread the A-T minicourse concept has already become. A -
letter has beep writtén to each of these professors asking '

\ pertinent guestions concerning their programs: e .
R . {a) Samuel N. Postlethwait -
Robert B. Hurst '
. i /
Minicourse Prgject: Botany and.Zoology .
+ . ‘Department of Biological Sciences
+ Purdue University .

. W. Lafayette, .Indiana_ 47907

Phone: (317) 494-4080 -

}

Joyce Bell, Secretary-Coordinator /4

- +* Note: The minicourse pregram at Purdué is in~
its ‘fifth year of operation. U

. (b) Harry Fulton, ’: _t ¢

: ' Olivet Nazarene Cb]]ege
' Kankakee, TI1inois 60901

(¢) "Frank V. Mercer
, School of Biological Sciences ,
. . Macquarie University._ | : ) - _
* . North Ryde' S : .
‘. - NS W 2113, Australia . ) . 1 -
v . .(d) James Jenkins. - . '

Elizabeth City State University , °
Elizabeth City, North Carolina 27909 - ,

- Al

- (e) Mildred Campbell | T ‘
] ) , : Nharton~County‘JUnf6}4Eollege ATK; . L : :
- e Wharton, Texas 77488 AL Lo o
) ?: .(f)\ John E. Frey* o ' 1u&_ .

.. Northern Michigan: University
' Marquette, Michigan 49855
Phone: . (906) 227-1000 -

. ¥ " Note: The éudio-futoria] bioibgy Taboratory

c Voot ' consists of 12 minicourses in biology,’
| . R self-paced. ] C ‘ P
; . Q ‘ ‘ . 5, . < 27 - . ' - . t
“ISRJﬂ:‘ ‘ . . Do _ ' o o
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An additional list of A~T and miniceurse programs over-
s+ the country has been placed in the Appendix. i
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2. Review of Commercially Produced Materials - . -!
: It is recommended elsewhere in this report that the deve]oper’
e of the minicourse program in biology for the third canfus make | |
' extensive use of available commercially produced materidls. . \
. (/ The foilowing Tist, with added comments, is a resume of the

.results of an investigation-which was made of commercial sources:

(a) Fifty (50) new "how to" modules, teaching’ laboratory N
skills for the life sciences, from the AIBS Project;
. ] BIOTECH. . Lo '
; . - . N v
- . These indépendent teaching tnits have been tested in' _
‘ .~ more than thirty teaching and' training environments )
. ’ representing high schools,' twg and four-year colleges
- - - and universities, and.ip-industry. FEach module is .
a multi-media package ‘consistiny. of a filmstpip- (or
35 mm slides), a~cqmpact©audio cassette, and a student
. . guide. The study guide introduces and lists the topic,
T e objectives, pre-requisite skills, materials and equippent
needed to actually perform the-task.. The.fifty modules °
are divided into five series: ' RO
D .+ 3 . ““General.Skills Series 8100 ; , Sy
L < Animal Handling Skills Serjes 8200 A
- - Environmental Skills Seriés 8300 S ..
be .. Field and Museum Skills Series 8400 o .
... *Allied Health Skills Series 8600 T .
. . Other BIOTECH modules are being produced. The prices .
‘ . per title dre from.$25.00 to $29.50. The‘mgdu]es(
TN - may be ordered from: < : . ‘
o .. ' "+ Communication Skills Corporation .
¥ .o ; ¢ \:‘PQOl BOX684 . ' !
- . + Fairfield, Connecticut 06430 ' '
' * . For information concerning the developing of modules,,
, writes O e -
R oo Project BIOTECH . _ _ .
. o * ~ American Institute of Biological Sciences
. | Box 9197; Rosslyn Station -~ « :
C : Arlington, Virginia ZZZOQ , i >
o T A thorough description of the AIBS BIOTECH modules may
Te \\& - be found in: g - '

. Project BIOTECH: "A Modylarized Answer to a Critical
. . Manpower Question, by Elwood B. Ehrle, published in
- The Usé of Modules in College Bidlogy Teaching,

4

e . .

. . Lo edited by Creager, J. G, and D, L. Murray, 1971.
- (Reference #4.? ‘ S .
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(b) A_series of f1fty-four (54) half-hour programs on -
“video cassettes, entitled Today's Biological Revo]ut1on,
presents an understanding of the basic facts”cancerning

~ . the rature of life, its origins,‘and'molecular and

. cellular mechanisms.. The course professor js Dr. Bernard ©

. "L. Strehler. The cassettes are either in color or black
and white and retail for $175.00. The cassettes may be
used with a monitor or a regular.TV, with or without
recording” capabjlities. These programs are produced by:

V1deo.Cassette.Industries
o ‘451 Melrose Avenue v ,
"**+ .~ Hollywoed, Ca11forn1a 90069 '

The local distributor is: .

Video Communications’ Associates,” Inc.
‘Suite 904, Watergate fo1ce Building
- 2600 Virginia Avenue, N.W. '
Washington, D. C. 20037

Phone: (202) 333 3881

(An aff111ate of the Amer1can Video Network)

At a meet1ng with Video Communications Associates’

. -president, Charles B. King, on the Takoma Park.Campus .
(Takoma's Learning Resources Department has a monitor),
portions of two -programs were viewed: "Life Organized
as Cells".and "Evolution of the Nervous System." The
material was well organized and excellently presented.
.This meeting was arranged by Mrs. Helen Ackerman, -
Learning Resources Department, and'Dr. Evelyn Hurlburt, ~
B1ology Department

) VCA sells other 1nstruct1onaf programs which would be .
worth investigating, such as: .

Tellstar's: Anatomy, B Biolo »» Microbiology
Minnesota Video-Nursing E ucat1on Cassettes
Any Time Life Films

Videorecord Systems Comparat1ve Anatomy.

(c) - Ind1v1dualized Instruct1on for the ‘Allied Health Sciences,
by Lois Beishir, Canfield Press, Huffer and Row, 1974

This publication contains fifty-three (53) self-instructional
packages of techniques used in bacteriology, including -
many difficult and aseptic. techniques.‘ The packages or
modules answer the students' questions before they are

~ asked, remove the need for the repetition of demonstratipns -
in microbiology in practice, and give many "dry runs" and
. practice activities. The author claims that even a poor
or average student, if he can read a cook book, can master
the techniques taught in this course. - ¢

30 | . y
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(d) Minicourse Development Project of Purdue University
and Biological Sciences Curriculum Study.

W. B. Saunders Gompany -
Philadelphia - London - Toronts.
Publication is scheduled for December,®1975. Nearly
eighty (80) minicourses have been developed by the
.project and more are _being developed. Co1}ect1ve1y,
the m1nicourses to be published next year ywill cover
a full year's introductory biology course. Enough
extra material will*be available to allow for areas
of special emphasis and supplementary study.

The Purdue University and BSCS Proaect is headed by
Dr. S. N. Postlethwait, the pioneer in aud1o utor1a1
bioTogy 1nstruct1on. - y

The minicourses are organ1zed into twelve subject
" ¢lusters. ﬁpch cluster has a study guide, instructor’
manual (with printed tape script), audio tapes (both
cassette and reel-to-reel), and an array of visual
‘aids (filmstrips, slides, charts, etc.).

Instructors may choose any combination of subject
clusters for their courses and will receive the
correspond1ng teacher's guides and tape scripts free
of charge. Sound tapes and visual materials will be
available for departmental purchases and will be
packaged separately for each cluster: A catalog of th
entire project.will also be available. . '
Advertising matérials for. the AIBS ‘BIOTECH modules and
the Purdue-BSCS minicourses accompany this repOrtx (S

»
i
.

s ..

e

ee

Appendixs) Seventeen preliminary versions of minicourses,
&

produce€d by the Purdue Research Foundation, will be
placed in the 0ffice of the” Executive Associate for Mu
Campus Planning Coordination. They include. Study Gu1d
Instructgr s Manua], and Tape Script.

(e) iologz An Individua11zed Course, by Robert N. Hurst,

Purdue University,-and Kenneth H. Bush, David McGaw an
Curtis L. Smiley. $175.00, published by Westinghouse
Learning Corporation, 770 Lucerne Drive, Sunnyvale,
Calffornia 94086, 1973.

The course includes thirty-seven minicourses. The kit
includes 37 Study Guides, 37 Instructor's Guides, 1
Instructor's Orientation Guide, 1 Student's Orientation
Guide, and Tests -and Exercise Answers. The senior author
of these minicourses, Robert N, Hurst, worked with Dr.

1ti-
=

d ~
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. This" book contains 61 articles-whose authors are
- outstanding scientists in their field.

7, . . . . - o
/' . . -
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Postlethwait in developing mificourses for Biology

‘108-109-at Purdue University and is presently in

charge-of the year's course. Many of the Westing-
house Lédtning Press minicourses are used in the
Purdue Program. : :

- The kit coﬁtéining the 37 nﬁnicourses is in’the

office of the Executive Associate for'Multi-Campus
Planning Coordination. o

Topics 'in The Study of Life: The .Bro (Biology

Individually Organized) Source Book, published by
Harper and Row, New York, Evanston, ‘San Francisco,
and London, 1971 - . .

It"takes
advantage of the flexible, individualized format

.provided by audio-tutorial techniques to give the
* Student an opportunity for repetitive instruction

on.a. schedule that is more adaptable to his needs
than” is ‘the typtcal.classroom situation.' It is

_from this hook that students in Biology 108-109 °
at.Purdie read tertain’articles in order to write
summarte§, without’ any notes,. for bonus points for
-"A-B grades.' - . ' .o

¢
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~++ 3. Minicoyrses: Advantages'and Cautions : .- = .7 . S K
o © . A, Advantages: . L T
’ . —‘ ‘ ) ) : O" "' ¥ :‘ . < ?o l (" ; Al ‘. » k¢ : \l
Spme advantages ‘of the Minicourse -- the integrated, . - . 3]
! . Independent study.method.” .- . - ... . - N

e

® . ot e

Jhe minicourse is simply the knowtedge modale or unit of .
e A-T course, broken up into smaller, "mgre ‘readily managed--~ . . - -« .
ites.” It has all the advantages of A-T, plus. more flexihility - w
and more individualization. The content of.one, two, or even . '

three courses may be put into a single collection of. minicourses. N
Topics identified as essentially the same, in_éach-coursé’ become -
) a pool of common minicourses, which the .studefits take when they
» : first enrolT in any one of the courses.”. * =~ ° . '

a
Y]

.
L]

. T A few of the ways in wHich the nﬁnicourséﬁstrafegy'provides

s

. more flexibility and fndividualization are? -

interests, :-
capacities and backgrounds of the studenti. Minicourses

may be selected and cembined in a.variety. of ways for
individually prescribed jnstruefign. (See Figure 2, = - .
page 34) >~ . . . . &/ . - ’

P B &
< '. » - - s c'i
. < . e W -

P

- ‘ (1) Minicourse programs“acébmmoq&te to the goa1§,

. (2) * Alternate or optional minicoufses can be provided giying = o

- students the oppartunity to-¢hoose. different approaches . _

. .~ to the same subject, or to.Substitute different subjects, ° -

T according to his needs or interasts. Minicoyrse programs - | ~

‘ allow a student to control.the rate and emphasis of-his A ‘s P
. "o . study. 'Since each minicourse is- essentially.an indépendent .
RS . : learning systegg\g/stpdgafccanﬁstarg,and stop (within tertain .
. ' ¢« limits) at any’point. . Hé an repeat; or'skip segménts of.ithe

y

program according to his needs. -¢.0 %

» 7 . .
. ' ] .
s ye S e

(3)" Poor achievement will be identified at many points in gach”. * °
minicourse: pre-test, self-test; in the' independent study
o o * Session and small oral quiz sesSion, as well as at the post=t . = ..
‘ test, all within a short time. "The -3ma1l unit of material GRS

..~ in each minicourse permits frequent evaluation of a student's
S~ ' ® - progress. Results of all tests are learned by the st*ﬁent,’-:
S T immediately. . o R :

* f ’ kN - . c o et " % e
R ' (%) Singe each.minicourse is essentia]]y.an ?ndeggﬁdéntf]earning
’ " system, a student,can start and stop a program of minicourses
. e at any paint. He can repeat or skip segments of the ‘program
8 -k i . according-to his needs. If he drops out, he may receive’ credit
Lo for those minicourses-which he.has satisfactorily, completed.

"(5) Asminicourse program makes it pbssible to give variable credit.

) - How a student is registered for a course determines whether, -
: " . "he receives one, two, three, four or even more credits. A. .
A S stated number of minicourses would have to be completed in
' . . - order o receive one credit.. Also, credit by examination o
- a " would be available, ' :
) . * R . ' . ) .0
: L " (6) Minicourse prograns eliminate redundancy in courses cevering
I ; . partially similar ‘content. Thus, efficient use of facilities,
S . - staff, and student time can be achieved. ) . Lo
"ERIC -, - . 33 ' |
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(7) Revising or uﬁdating a minicourse or several minicourses

— is much easier and. less costly than revising an entire

“--conventional course. The small unit of material in the
“minicourse permits this. Minicourses may.easily be added,
subtracted or changed. Revisidns should be based on student
performance. ‘ . B , :
L]

(8) éncp g,bank of minicourses have beenrpfepared, a teacher

.« W has time toCperform the important functions of motivation

" .and communicating the .excitement of scientific discovery.
* Other means of motivation might be through "The Bro Source -
Book" articles assigned to be precised and through guest .

i

speakers in general‘assemblies. .

(9) In minicourse programs it is possibleYto include minicourses

. designed to show studehts how experiments are performed,

observations made, and data collected without having to"
experience the frequently discouraging episodes of frustra-
tion and disapboéntment which accompany most experiments.

- Such @ minicoursé is: "Observing Behavioral Patterns on
Rat-Pups," BSCS Experimental Edition 1974, (See VIII,
Appendix, Attachments) . ' .

. Often conventional teaching methods ‘encroach on the creative

life of the teacher, replacing rather than ‘supplementing the f
teacher's own development as a sciedtist. Introducing mini--

.course programs may remedy this. Preparing minicourses can
be very creative, involving much research, especially ones ™
“1ike the rat pup*minicourse mentioned above. In the new
programs, teachers should have more time to examine.and

. explorg biological materials with their students. o

klo)‘ The outstanding characteristic of a minicourse {s actiye
G student participation at every step. The student.learns by -

. doigg. Th€ responsibility for learning is placed directly
on the student. RS e '

(11} In minicourses, the emphasis is on the student's learning
activities rather than on thg, teacher's teaching actfvities.
. Rathar.thanlbp group-oriented, they are individual-oriented,

teactir's role in the minicourse programs is quite different
than in conventional courses.” Here he is a resource person,,
giving guidance and encouragement khen needed. . -

(12) The Integbate& Quiz Session (seminar-fype) with 8-10 students

is one of the most important educational experiences of -a

" minicourse program. . A, . ’

(13) Minicourses, using the audio-tutgrial.systém, bring into an -
‘integraged sequence all the learning experiencés of the cen-
ventional courses -- Tecture, laboratory, recitation. AlT
learning events tend to complementyand enhance each other.
Teachers need no longer worry abdit gyfichwonizing lectures

, and labofatories., - . ,

- .
i

providing maximum student freedom for independent study. The-
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(14) The audio-tutorial system used 1A the minicourses permits
the students to-concentrate during their study: 1In the,
-individual booths they are not distracted, for there they
L are isolated ‘from their sukroundings. -
(15) In a minicourse program, using the A-T strategy, the
Learning Center.is open every day, all day long, and in
the evenings. Inflexibility of rdom,scheduling is no
problem. A1l make-up and advanced»or in-depth work is
done here. Tapes and.other self-helps free the teachers
torwork with the individual students or have timely dis-
cussions with groups of students. - - . -

. (16)" Once minicourses are available, the teacher is freed from.
the routine of teaching repeatedly the same material. This
is true because multiple tecture and laboratory sections are
dispensed with. It is true also as regards small groups or
individual demonstrations. If the tapes are properly . ‘
structured, there .is 1ittle need for demonstrating. Labeled
photographic prints, 2x2 Kodachrome slides and programmed e
N notes substitute for the te®ous repeating of demonstrations
"+ ° ~ of precise techniques as in microbiology, or delicate dis- .
sections in anatomy. Students can find even the smallest
structure in a mi'croscope section if the d{:ﬁétfons‘on the

i

»

tape are explicit and the photographs for (illustration, taken.

. at.different levels of magnification, are ¢learly labeled.
(See VIII, Appendix, Attachments - Ilma'M. Brewer, ™Mn.Audio-
~Visual Method of Teaching and Learning," Section K, Reference

- and Attachment Booklet. Also, see Lois Beishir, "Individualized
Instruction for the Al1ied Health Sciences," .1974.)

. = (17) If a minicourse or cluster of minicourses involves primarily
) portable items, they can be made availablé outside the Learning-
¢ “Center. Conceivably, -several’minicourses, constituting a rela-
) tively High proportion of a regular coyrse, could be studied

.

at home, or in a hospital., -

(18) Transfer of materials between courses and.between institutions
{ - is more readily accomplished with minicourses. A minicourse
. can be used in several different courses, thus reducing the
. - cost of development. [Credit rec&éived for passing a minicourse P
- * 1is permanent. Since students may retain credit for any mini-
: . course completed, they need not repeat a minicourse even though
) they. take_several courses in which the same minicourse is
e required.] They make exchange programs feasible.

. B.. Some L}m{tataons and Cautions: - '

22

"(1)' If the‘"bjte of kﬁoﬁleﬁge" -~ the minfcourse, is not small
enough,or .if the objectives are too numerous or too vague, .
Jthe results are Tikely to be disastrous. : <

(2) A certain type of 'student may not be ready or able to accept /
the responsibility for learning which the minicourse places
squarely on his shoulders. The emphasis is on the student's’
learning activities rather than on the- teacher's teaching acti-
vities. There may be a lack of interest on the part of the

. student since the teacher is ‘not always present and watching

- £)over his shoulder. -No one tells him exactly what to do and

b when to do it. This type usually suffers from "carrel, or head-
° _Phone claustrophobia.’ J >

%43
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(3)\ The content’ and style of the minicourse, as wellgg ¢
the behavior of the.teacher, must create an environ- .o
ment in which the student is Tnspired to become - N - ’
_involved in the process, of 1earn1ng If it does not : :
do this, it fails. The stydent's attitude is very
1mportant 1n learning. .
? (4) A minicourse is censidered a failure if a s1gn1f1cant . .
® ' number of students fail to reach the criterion of T
E performance. Revisions, which often are necessary,
are based on student performanée o ' ’

-15). The deveJopment and testing of an A-T minicourse pro-
gram is time consuming and.requires considerable ski]l and
talent, ..

© 7 (6) Many teachers are uncomfortable with A-T techniques.
- . It forces them to change dramatically their accustomed
role and to, state exact]y what they- are trying to .-
“.teach vé/)
1

o = (7) .The A-T minicourse strategy is'more likely-to re
T the true nature of a teacher, his attitude toward his
students, - toward his profession and toward himself.
For example, if a teaeher is not a good counselor,
co o is .not genuinely friendly. with students, -and is not
. L totally committed to helping all studénts learn; he ,
' v should perhaps not enter a minicourse program, - o

(8)" The teacher may use the minicourses as an -excuse to -
spend Learning-Center time in the teacher's lounge,
- in his office, or on the golfcourse. Minicourses would
' then, indeed, be "void of human interaction” as some
critics feel. - It is a-fallacy to think that.the A-T '
. minicourse, once 1t 1s begun, can run itself.

RS easy to convert existing faculty, who are content in
. < their familiar classroom surroundings, to the A-T -
‘ . minicourse system. Most professors, who already~ have ’
= . .- their conventional courses well prepared and who are .
. happy with clearly defined and limited teaching assign-
o . ments, may not elect to change (Reference #9? '

p ~{9) Because of th:klimttations listed above, it may not be

, {10) To plan the educationa] procedures of an entire campus,
. T or even of one department, around the minicourse concept
*  would entail problems. Chief among these would be that
* of providing coherent educational programs for from

. ‘ . 1,000 to 20,000 or more students, not’all of whom will ’
T -~ . * be motivated and’ responsible (Reference #9)
5 o . . . . . —~ >
, . - s . . \ .
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t be expected that minicourse programs ¢ - \\\v_
. ' will be les§ expensive than conventional programs, .

. either in sfaffing or equipment -- they are not likely .

- to be'. The reasons for adopting them should not be .
* that they will be cheaper, ar easier, or even more - -
efficient, but that, in the. hands of. teachers with ~* ‘e
. Imagination as ‘well as knowledge, they will proyide a. ) '
b$§ter way for students to learn.” (Reference #4, page
4 ’ 9 ’ ..
N . s - ‘ t
. ) .
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IV: Propoéed Program\of'Minicourses.for Third Cambus '

e

A.. Analysis: TabTe 4 - Analysis and Organization of Minicourses

An examination of Tables 2 and .3 revealed duplications of subject
matter in courses in biology, botany and zoology offered at Montgomery _
College.* In Table 4, the information in Tables 2 and 3 is condensed °
so- that it can be shown on one-table. Subjects included_in al¥ 100-
courses are arranged as titles of minicourses. Bi 103 and Bi 131 and
132, although added to the table, are not completely analyzed; only
the areas 'of overlap with the other courses are shown. They are in
the health-related curriculums on the Takoma Park Campus and will not
be offered at Germantown. ‘ ’ ‘

Following the’organization patterns used at Purdue University, the
"minicourses are arranged in groups and,given numbers: the minicourses
which deal with fundamental concepts and principtes of biology and are
common to the first-level courses, C's, Group 1;.the first-level plant
“subjects, P's, Group 2; the first-level animal subjects, A's, Group 3; .
the second:]eve] plant subjects, 2 P's, Group 5; the second-level.’ ..
" animal subjects, 2A's, Group.6. The designations Groups 4, 7, and
possibly 8, are reserved for pools of optional minicourses, which
deal with a large variety of topics in biology. From these special-
emphasis and supplementary-study optionals, the students may choose
the specified number of units required to complete a course or to
obtain a grade higher than "¢." - o '
- .. The checks in the btocks indicate the inclusion of a minicourse
subject in partigular conventional courses. The <edundancies are
immediately evident. Conventional course distinctions become blurred

as attention is focused-on the 65 basic minicourses. -

(*) The fact that thé same topfc dpbea;shfﬁ two or three different courses does

not mean that 'the topic includes the same material, takes the same amount of
- ‘time_and has the same emphasis in each course. For example, the phylum
Annelida is "covered" {p both Bialogy II (Bi 102) and Zoglogy II (Bi 122).
In Biology II, where anaﬁbmy and physiology are often taught comparatively, -
thé organs and systems of the earthworm are compared with those of higher
organisms including-man. Very little, if any, time is spent studying
. examples of the three classes of the Annelida: Polychaeta, Oligochaeta,
and Hirudinea. Whereas, in Zoology IT, often examples of all three
classes are studied, as well as the trochophore Yarval stage of the

archiannelid, Polygordtus. Reproduction, development and behavior of
all_may be incluaeg. . o "

In order to overcome this difficulty, minicourses should be prepared in

. clusters or series—so that some may be taken without others. There
might be the Energy Series, the ‘Genetics Series, the Cell Cluster, even
the Annelids Cluster. In this 'system, & student may explore as deeply
into a Subject as his—inclinations, abilities.and curriculum will-allow.

. /
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B.- Breakdown: Suggested Groups of Minicourses
1. Introductory Series, Groups 1 through 4

After comparison of the syilabi of lectures and Taboratories,
Takoma Park and Rockville Campuses, Bi 101, Bi 111, Bi 121, with
the titles of the pool of 80 minicourses from which Purdue's
Bi 108-109 operates, it was decided-to use Purdue's four groups
of minicourses, with slight revisien, for the purposes of this
report. - The reasons for this decision are threefold:

a. The topics are sufficiently similar to allow for . -
theadoption, with minor alterations, under ‘the
umbrella of the three conventional courses.

b. The Purdue Minicourse Program has been in existerce.
' since 1969, and:-has been constantly reviewed and S
. ‘_Nﬁprfected during that time. - A1l the minicourses
ave been given units of credit, and the number of
« units per course credit determined. The pre-requisites,
if any, have been stated. Presumably, there is no
question dbout their transferability. -

c. Seventeen of Purdue's minicourses (preliminary versions)
. have been obtained already. .In 1975, enough mini-

R courses will be published by W. B. Saunders Company to

<N cover a full year's introductory biology course. .If

. the minicourse- concept is adopted, it is recommended
that Montgomery College use some of these to supplement
the ones prepared by their.own team of teachers. (In
a minicourse prdégram, substitutions and a]terations._
‘can be made as neéded with a minimum of cost and effort.)

. In GRShps"jr- 4 there are:

’ﬁinicourse" Number of - ) o~ ' CT
Series - _ Minicourses Units
—. e . 0 %
A - 18 26.5 : .
, P - , 15 26.5 .
. S . 12 17.0 -
Op 35 (from which to 46.5 o ->
: pick 17.0 units) oo
Q - 80 ) ‘ . ¢
For 8 credits gf biolégy: . ®
First Course Seéond Course
Biology (Bi 101) Biology 'ésﬂoz) , A
Botany (Bi 111) Zoalogy (Bi 121) or Botany éBi 112)
Zoology (Bi 121 * Botany (Bi 111) or Zoglogy {(Bi 122) ,
Four (4) credits = 43.5 units (26.5 A's or P's + 17.0 C's or Op's)

44
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The three first-level conventional courses have now become
a pool of eighty minicourses. Each offers the series-of .common’
(Cg minicourses, and in addition, a series of plant (P) or
animal (A) minicourses; or in the case of Bi 101, a combination
of (P).and (A) mintcourses. A student takes only one of thesé"
courses in a semester. The series of common (C) minicourses
are taken with the first course in which a Student is, enrolied.
A student taking both botany (Bi 111) and zoology (BI 121) would
skip the minicourses he had already taken and go on to some of .

- the optional ones. In other words, he trades off commons for

optionals in the second semester. .

The usual sequence at Purdue University is botany with the-

. cormons the, first semester, and zoology with the optionals the

second semester. It is recormended that Montgomery College's
third campus start with this sequence. After second-level mini-
courses are developed, it would be possible for a student to

begin his biology progrant with.Zoology.II  (Bi 122) or Botany II
(Bi 112), provided he takes the common (C's) with the first course
in which he was enrolled. "The compatibility of the minicourse
system with conventional procedures makes it possibie to intermix
the two approaches with no loss or problem to the student."-
(Reference #19) ) :

A few of the "slight revisions" referred to above might be.
cited: . )

<

“ar A2 Animal Diversity: The Lower Animal Phyla
. Group 3 might be moved to the first of "2A" Series,
Group 6, and another substituted. :

b. P16 & P17 Life Cycles and Special Life Cycles A-F.
Group 2 Probably - these are inctuded with the "2P"
Series. If they are completed in Bi 111,
they need not <be repeated in Bi 112.

c. Op 47 Fishing Indiana Lgkes‘ggg_Streams might ﬁe
‘ Group 4 changed-to‘"Harvesting_Crabs and/or Oysters .
(% in the Chesapeake Bay" (see 2 Op's and 3 Op's,

Groups 7 and 8).

. The optional courses offered for the student's .

choices should be of currént intgrest and

.regiona]ly applicable. ° f’T‘\\\\
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Photosynthesis ~ur %*'hié "
. :ﬁeral Nutrition A

* Pigments and Light

" - Growth and Development, Auxins
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LIST OF MINICOURSES . :
FIRST LEVEL .- - o
GROUPS 1 -1 ’ Series "A"

. ' ) ; o Pre- .
’ " Title ’ ~ requisites

Homeostas1s The State of Changing Sameness\
(Westinghouse)
Animal Diversity: The Lower Animal Phyla . co -
~ (Westinghouse)
Animal Diversity: The Higher Animal Phyla
(Westinghouse)
Organizational Levels
Support Systems
Animal Nutrition’
Digestion .
Absorption and Ut1l1zat1on RN
, ~Transport _
Gas Exchange . N
Excretion ‘ ‘ ~ ‘
Kidney -Function !
_Coordination ’ - .
Chemical Regulation (Nestinghouse) oo
Locomotion e
Muscle: Structure and Function
Gametogenesis+andiReproduction .
Anim@l Developmen (Nestinghohse)

1
~ . .
.& ~
\
.
- i
.

‘ " Series "P"

—
¢

;Dfiersity ofi ﬁlants
Germination

oW
v

oo

w

Transpiration

istems

-—
N

Structuke, Stem .. .
.Structure, Root"" " &

=B~ B o ] VOO o
[ooX"]

O~

_Growth and Development, Light . B :
Reproduction in Plants t o ¢ 16.
Life Cycles . . ' b :
Special Life Cycles A-F . ) P16 .

i
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: Group 1 ’ : . ) ) Series "C"
- Mini- b : » . O
" course Jt e . T . Pre-
No. Units ‘ L. . Title . L ! requisites -
C 1 1.0~ " Djversity ~ e .
cC 2 1:0 Complementari ty of Structure and Function .- -
c 3~ 1.0 Use of the Microscope e o . .
C 4 2.0 . Unit of Life .o C 3 «_
C 5. 1.0 _ Physical-Phenomena of Cells B ) , L
C 6° 2.0 ' Ultrastructure , , .0 -
C 9 " 1.5 Respiration - o P b
. C 1] 0.5. . . DNA Replication ‘ iy
C 12 1.5 - Mitosis : o ’“ ¢ f1
C13 2.0 Structure-Function of Ecosystem " o N
C Kg 1.5 DNA - Meiosis. .o ) T C11
“, €1 2.0 Genetics ‘ . ) C16
12 17.0 o e s
. Group 4 SO . . .. - Series "QP" ,
op 1 ~ 2.0 Evolution © R
Op 5 1.5 Population Pol]ution CU - ‘ N
*Op 6 1.5 Behavior ‘ DT
Op «7 1.0 Regeneration R ‘ ‘ g AN
,0p 8 2.0° Human Genetics , . ' : " - C17°
Op 9 1.0 , Wood Anatomy -~ | " S S
*0p 10 1.0 . Origin of, Life. . - ' A .
< Op N 1.0 -/, Birth Control. ' R T T .o T
op12 N ‘The Vertebrate Skeleton ' - - N
, 'Opl4 " 1.5 The Problem of Popilation* ~ o - .
Op 16 2.0 Heart Dynamics - &' - 2 . A9
voOp 17 ~1.0 -, The ‘Eye:  Structure-& Function " ' '
Op18 ™ 2.0 2 Nerve fransmission . ., S C A 13
Op 19 1.0 » Golor of Man . . . R _ Cepl & C 17
Op 20 1.5 Evolution of Man . . - & ' + 0p 1
op21” 1.0 The.Ear Structure & Function ‘ : L
Op 22 . 2.0 ' “Complementarity 6f. Organﬁsm & Env1ronment S A
Op 30 1.5 “Animal Adaptation C T e
*0p 32 ‘1.0 . Drugs'. -- oo Coa
Op 34; 1.6 ¢ Pu]monany dhd Heart Disease RS N
Op 35 . 1.5 - Thé Biological Clock-. ' '
Op36° - 1.5 o EVerg]ades N "t Ly
Op 37 1.5. - Venereal Disease’ oL e e s
*Op 38 - 1.0 - “You-aid-Disease . . Y I
Op 39 1.0 ~ Water Pollution . - . F R . '
Op 40 " 1.0 = Protein Synthesis: Part -1 N x " N
0p 41 - 2.0 "‘Wmdm&mhuy Part IT ° ‘ o ;
Op 43- 1.5 ., »." Endbsymbioti¢ Theory of Evo]ut1on of Eucaryotic Lells * %74 .-
Op 42 1.5 . Human’.Reproduction’ LT ' . .
- Op 45 1.5 * = Puberty and Menstrué] Cyg]e .
*p46 . , ‘1.0 , "*Sdccession . < Mooy .
Op 47 - 1.0 . Fishing Indiana Lakgo and Streams ' ’ ; ha
Op 48 . 1.0 “Lawn and Turf'Care '.° , ' T
Op 49 1.0 Fish Qut of Water:(TV Tape) SR °' -
Op_50 - 1.0 . Echolocation (TV, Tape) -.' ot v
© -3 46.5 , TR ’ o v
(*) Study Guides for Certain 0p‘30ns May be Purchased at~the Bookstore CTs
’ »” » .
’ . ‘ 47 T . —f ,[ ’
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.+ -College's own requirements. .

. Bi T22 - 4 credits

B . "
v o ¢
)

i ;e R
2. Second Series, Lovering Existing Courges ?j-]OZ; 112, 122

o - "

i ¥
. .-The'Postlethwait A-T minicourse method adapted to Montgomery

4

.. The list of minfcourses‘- Second Level, Groups 5-and 6 - were \
the ‘topics identified for Bi 112 and.Bi 122. The curriculum of
‘the two courses now becomes a collection of 30 minicourses:

Bi 112 -4 credits = 26.5 2 b's + 17.0 2 Op's = 43.5 units
26.5 2 A's'+ 17.0 3 Op's = 43.5 units

The minicourses for Bi 102 will bé found scattered between Series
© 2P, Series 2 A, and Series A+(Bi 112, Bi 122, Bi 121).

) ", Students registered in either Biol 101 or 102 should see‘an |,
-.instructor in the program to have a .plan of study worked out For
them., ’ s

- The ‘Tist,of minicourses, Groups 7 and 8, the' optional 2 Op -

© Series and 3 Op Series, are suggestions only. Many of them

.propose as a possibility, in-depth Studies or on-going research
projects which could be. completed for A/B grades. Some of these
second and third series Op‘'s, when developed, might be substituted

‘~for certain of the Group 4, Op “Séries now-in use at Purdue Uni- -

. versity,

’ :,} ; 0ptiona1ihinﬁéoursés provide students with a Fichér Qariety of

subjects and a greater chojce than the conventional courses.

Through the development of more opfionals and alternate minicourses,

ths "latitude 6f coverage" can be increased constantly

#B 4 . . ‘ .' ., :« K .. o . s
(S - 4 ‘ - \ ¢ . Ny

e \thionaﬂ,minicourses méy‘5e§gebgrated in theffo11owing‘Ways:

2. In‘responsegto’réquestk-froﬁ students and advisors.
’ (Studgnt& may develop minicourses.) - .

-

b. As aXesult of discusSions around the coffee urn or in

-
. - - >

Loer T small.agsembly sessjons. - ., ‘
. N " i ~ . N .

¢ “Faculty members may put'someé of their particular areas
~ - of investigation-into minicourses. . Students. usually
- Tpare (interested in.learning about a professor's "pet"
* resesrch project. .- \ L

™~ .
: .

d. " Need of'étddents\fqr ﬁbre backgrodhd‘in cﬁeﬁ§s¢ry,
... - mathematics, physjcs or geology.: The optional mimi-
- ‘courses resulting from this "need! plus some

\ - interdisciplinary “course." .

3

ver

(Reference

- biplogy. minicourses, ‘would ?brm@the hu;leu§;of1ap .

-




° LIST OF MINICOURSES
. SECOND LEVEL
=7 GROUPS 5 - 8
Growp 5 . . g ' Series "2 P"
- ) . \ (BT T12)
) . - o) . vy
: ~ Mini- el : .
- course a A ‘ Pre «
Y No.~ Units ~ : Title « ,. requisites
e .
2P 1.5 Diversity of Plants II
2P 2 1.5 - Representatives of.Plant Divisions ;
& 2P3 - 2.0 ’ Monera (Bacteria/Blue Green Algae) . ’ '
2P 2.0 Algae 2Green/.YeHow)
2P5 2.0 Algae (Brown/Red)
- 2P6 . 1.5 STime Molds ’ y
2P7 2.0 True- Fungi - .
2P8 . 2.0 Sac Fungi ’
2P9 2.0" Club Fungi - . ¥
- 2P10- 2.0 Liverworts ’ o
2 P11t 2.0 ¢ Mosses )
‘2P12 ,7 1.0 "~ » Club Mosses '
2P 13 -1.0 : Horsetails . y
2P 14 2.0 — -Ferns’ . ‘ : ~ﬂ
2P15 2.0 . Gymnosperms , [
.15 26.5 . .
* Group 6 ‘Series "2 A" *
_ Bi 122 ’
~
2A1 1.5 »  Invertebrate Relationships _ . :
2A2. .2.0 Protozoa -~ -
’ 2A3 1.0 Porifera '
2A4 2.0 Coelenterata ' _ . T
‘2A5 2.0 Platyhélminthes = - : -
2.A6 1.5 Aschelminthes . : - 7
" 2A7 2.0 +  Annelida " ° L e
2A8. 2.0° Mollusca PP : " -
2A9 2.0 Arthropoda - Crustacea - ~
2A-100 2.0 Arthropoda - Insecta
2A 1N 2.0 Echinodérmata - Anatomy & Physfology
2A12 1.5 - Invertebrate Chordata o ‘
- "2 A13 2.0 Evidences of Organic Evolution ' ‘
2A14 1.0 Origin of Life - Invertebrate Phylogeny
2Als. 20 Ecology :
“ 15 26.5
. ' ’
¢ .




~ \’i |
e . . .0 . . - s
Group 7 - ' ' : Series “2 OP"
» , _ . (Options with "2P"-PTant Options)
- - S ‘
Mini- _/ ~ T ,
course i : ) ‘ . - Pre- -
No. » Units . } Title S - - reguisites
2 0P 1 1.0 ?arolus Linnaeus .
2, 0P 2 1.0 obacco Mosaic Virus S : o
. 2 0P 3 1.5 - Nitrogen-Fixing Bacteria ‘ . . :
2 0P 4 2.0 Action of Penicillin on Bacteria S 2P3 and 2P7
20P5° 1.0 Kelp Harvesting " \ 2P5 v
2 0P 6 1.0 Importance<ef Red Algae in Nature ‘
4 . 20P7 * 1.5 Diatoms - "The Grass of the Sea"
? 20P 8 2.0 Lifecycle of Saprolegnia ©o.
J 20P 9 1.5 Fungus Growth.in Tropics & Operations of , ~~
Military Force . - .
. 20R10 . 1.5 Growing Mushrooms Commercially
2 0P 1 2.0 Vegetative Reproduction :
o g'OP 12 1.5 . Preventing or Reducing-Soil Erosion : .
“Z0P 13 2.0 - The Lichen Symbiosds
2QP 14 1.0 -° Medicinal Properties of Plants .
*20P 15 1.0 Paleobotany:- Study of Plant Fossils ,. 3 0P 27
2 0P 16 1.5 Evolution-of Plants - ) -
C20P17 1.0 Medieval Herbals
"20P 18 2.0 Parasitic Plants - Parasitism, A Biotic
) . ‘Relationship
T20P19 1.5 Allergenic Plants . . :
2 0P 20. 3.5 Poisonous Plants o .
20P21 * 1.5 Ginkgo - "A Living Fossii" -t
20P22 1.5 . * Narcotic Plants : . .
20P 23 1.0. Marine Biological Laboratories -
20P24 1.0 Oceanographic Institutions ' P .
20P25 1.0 Man's Future Beneath the Sea . L.
20P26 1.0 " Economic Botany . '
. 20027 " 270 Maintaining Marine Aquaria
20P28 1.5 Life dn a Sea Forest:-
20P29 1.5 Unbalanced Ecology in Coastal Seas . _ : '
. 20P 30 1.5 Chlorophyll in the. Ocean - ) .~P8 and P5"
2 0P 31~ 1.5 Polluting.the Sea o
2 0P 32 1.0 Marine Ecology in_Relation to Radioactive Wastes .
~20P33 1.0 . - The Effect of Pesticides on Life in the Sea
. N33 460 . S T,
Group 8 s : C ‘ Series "3 OP" .
SRS o - . . (Options with "2A"-Animal Options)
55 30P1- 1.5 .Locomotion in Amoeba \ :
30P 2 230 Conjugation in Paramecium
- 30P 3, . 20 ™ CuTturing Protozoa _ n
30P4 2.0 ! Identification of Three Species of Euplotes
30P57 1.5 Marine Zdoplankton : °
"'30P 6 1.0 Biolumfnescence -~ :
30P7 . 1.5 Light Receptors ofAnimals, .
: 2 - <
Qo d.m . . . . ’




\ .

AN

Group 8 (confiﬁuegl o : -

Mini-

course Lo
No. Units
30p8 1.0
30P9 2.0
30P10 1.5 ¢
30P11 2.0 ;
30P12 1.0 °
30P13 <1.0
30P14 1.0
30P15 1.0
30P16 2.0
30P17 1.0
30P18 . 1.5
30P19 1.0
30P.20 1.0
30P21 1.5
30P22 1.5
30P23 1.5
30P24 1.5
30P25 1.0
"30P26 1.0
30P27 1.5
3~0P 28 . 1.5.
30p29 1.0
30P.30 1.0
3.0P31 1.5 °
3*0P32 1.0
30P33 1.5
33

R
[3,]
' e
[54]

gt LT

S

ce

s,

o."&’

»

e

¥

o
Title '
Poisonous Invertebrates =~
Reflexes and Behavior of" Coe]enterates
Regeneration - ' i

?.. . Parasitism as a Great Phenomenon of Life.

- Evolutionary Trends in Bilateral Nervous System
Species and Speciation
Coral Physiology and Reef Ecology
Behavior in Lower Organisms
Bryozoa
Rotifera or "Wheel Animalcules"
Coordinating Systems and Color'Change
Movement Without Limbs 0
Evolution of Legs .
Warning Coloration & Mimicry in An1ma15
Insect Communication . ’
Social Life of Bees
Flight and.Control of Movement (Iﬂgects)
Cocoon Construction -
Fossil Forms and Extinct Groups (Fossi] Rec. )
Geological Eras and Periods
Reproductive Patterns

LI

) Terrestrial Habitats

Radiocarbon Datirg -
Structure of an Qcean-Basin
Voyages of Scientific Exploration

Po—

Compet1t1ve Coexistence Among Intertida] Invertebrates

'
o

Pre- ' .
reguisite

285, 247




? - T ..
3. Proposed Sequences and Schedules o
o . Most of the following sequences and scheduiés of A, P,

) C, and Op minicourses are currently being used at Purdue . g
University. They are presented in this report as suggested ’
patterns only: ' .

. ~ { .
]
\ . ' o, »
- ?, Y .
!
L 4 o . ; (
] ’ N
4 P
‘ [ -
‘ ‘ . 4 Te ' ‘ - _ w ¢
N | ’ r ‘ .
A - ’ . -
N . ’
s ) -
» ~ ? N e ¥ b .
' N ¢ v - '
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FROMITHE UNIVERSITY OF PURDUE PROGRAM.

- -
5

f

f Large Assembly r Quiz and Summary Schedule fbr Biology 111

LWk | oate . @  AcTIVITY
f 1 Aug. 29 | . ﬁroduct1on to Biology 111 . ’ -
‘/_ : Sept. 5 e Introduction and troub]e shooting -
L Kept. 12 Summaries: oo
. 2 ‘ ibor- - Mitochondria & Chloroplasts: Reproduction,
; o g Development & Heredity (p. 48)
, ] 111ey- Photosynthesis (p. 163)
4 ! 3| Sept. 19 qu*; over C1, C2, C3, C4
N 4 Sept. 26 Su ries: -
] ‘. Eggings - Chromosome Rep11cat1on (p 62)
"_Cronshaw- Support and Protect1on in Plants (p. 127) -
5 . QOct. 3 Q#IZ over P1, P3, P5, P8 ‘
6 Oct. 10 Q4IZ over C5, C11, C¥2 )
— N
' Oct. 17 Summaries : / i
ST Evert - Transport ofiFood Substances ‘in-Plants (148)
] - /Bonner - Morphogenet1c Movement in P1ants (P. 1761
8 | oOct. 24 QLIZ over P4, P7, P9, P10
‘ Summaries: g A
9 Oct. 31 . f Zeevaart - Plant Reproduct1on (p. 170)
) Beyer - Energy Transduction in Ce]]s (p 38)
.10 Nov. 7 ?UIZ over C6 and €9
\ ‘M| Nov. 14 |, kUIZ over P6, P13, P13 '
‘ ' ' -
12  Nov. 21 ~ /QUIZ over C13, C16, C17 : , : -
13 | Dec. 6 / QUIZ over P2, P14, P16 i '
/
14 pec. 12 | / Summaries:
MR ’ ‘ Srb - Genes and Metabolic Pathways (p. 265)

- Pranka- Species Diversity (p. 401)

A1l summary articles are from: Topics in the Study of Life
The Bio Source Book
Copies are ava11ab1e in the Biology Library and from the bookstore.

™ s <4 ¢ -
. 1

Note: Dates shown are estimates only. . . o
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FROM THE UNIVERSITY OF PURDUE PROGRAM

Large Assembly Quiz and Summary ScheduTe for Biology 121

- N

WK DATE ACTIVITY
1 Sept. 4 Introduction to- Biology 121
2 Sept. 11 More Entroduction and trouble shooting -
, . = " i
3 Sept. 18 Surmaries: '
) Kanwisher - Temperature Regu]ation in the Sea (p 209)
Sagan - Origin of Life (p. 430) _
4 Sept. 25 QUIZ over Al, A2, A3, A4
5 Oct. 2 Summaries: A
, Selander - Genetic Variation in Natural’ Populations (p. 441)
" Lash « Congenital Anomalies (p.123) ) ~
6 Oct. 9 Quiz over.A5, A6, A7, A8 : ’ .
7 Oct. 16 Summaries:
" Hess .- The Imprinting Process (p 314)
Rhodin- Fine Structure of Capillaries (p. 215)
v 8 Oct. 23 QUIZ over A9,.A10, All, A12
9 Oct. 30 Surmaries:
\ '‘Giebisch - Renal Function (p. 197)
x _ Schmidt=Nielsen - Marine Vertebrates--Problems of salt
/ X - and Water (p. 205)
10 . Nov. 6 Summaries:
. Wilson - - Lymphocytes and Immunity (p 231)
Konigeberg - Muscle Deve]opment in Culture (p 105)
Rt Nov. 13 _QUIZ over A5, Al6, Al4
12 Nov: 20 Summaries:
T Hamilton - The. Vertebrate Endocrine System and Its
- " Regulation (p. 224)
Smith - The Structure & Function of Synapses (p. 190)
13 .Dec. 4 QUIZ over A13, Al8, Al9
14 Dec. 11 FILMS O .

AT sumary articles are from:

Topics in the Study of -Life
The Bio_S¢ Source Book ~ "

Qopies are avai]ab]e in the Biology Library and from the bookstore.

Note:

4

o]

Dates shown are estimates only. ‘ o . C .
These activities are on Nednesday-of each week. ' -

—_— - r




FROM THE UNIVERSITY QF PURDUE PROGRAM
- ORAL QUIZ SCHEDULE

, ,?’-' . ‘ . - (Small Assembly Session)
Thur  Friz Mon " Tues. — 1110RAL QUIZBngR]ZJ € f
Sept. 5 Sept. 6 Sept. 9 Sept. 10 c1, P1, C3* Al
. Sept. 12 | Sept. 13 Sept. 16 Sept. 17 c2, ¢4 . A2
- Sept. 19 | -sept. 20 Sept. 23 |  Sept. 24 |  C5,:P8 A3, A4
< . Sept. 26  sept. 27 Sept. 30 Oct. 1 P3, P5 A5, A
Oct. 3 Oct. 4 Oct. 7 " Oct..8 c1, c12, P7 A7, A8
s Oct. 10 Oct,. 11 Oct. 14 | “Oct. 15 P3, P10 A9, AT0
w0ct. 17 | * oct. 18 Oct. 21 Oct. 22 P4, PG AT1, AT2
Oct. 24 Oct. 25 Oct. 28 Oct. 29 C6, P12 ms .
= 0Oct. 31 Nav. 1 Nov. 4 Nov. 5 - €9, P13 Al6
Nov. 7 | “Nov.s8 [ “Nov. 11 | Nov.12 | - cl6, P14 s
" Nov. 14 | Nov. 15 - Nov. 18 Nov. 19 c17, C13 A13
Nov. 21 | Nov. 22 Nov. 25" | Nov. 26 | P2, Pl6 Als, A19

*étudents will take the quiz 6ver 'C3, Microséope, with the instructor on duty when
they are ready sometime between September 1 and September 15. Students will be
asked oral questions and will demonstrate microscope techniques.

Note: Dates shown are estimates only. .
wednegday is reserved for Large Assembly sessions, when written quizzes
are given and summary of scientific articles are written. .

o

4N : . ;) Y
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zoology Bi 121.

Probable Common Combinat1ons

* The minicourses wh1ch the students wi](’be studying depend
on how they, are .enrolled - in biology Bi 101, botany Bi 111, or

The following combinatjons probably will be .

most commonly se]ected _in the Introductory Ser1es

Bi
B

Bi

. Bi

Bi

" Bi

- Bi

necessary credits in about oneihalf A's and one-half P's,

‘e
C
»

111 - 4 credits

»~ LN

111 - 4 credits

111 ~' 3 credits

11 - 2 credits

1l - 1;credit

121 - 4_ered1tsu
-

121 .- 4 Eredits.

PY "'.. " -

121 - 3 credits“
121 -'2 credits'

121 - 1 credit

¥

l

-

“ No previous college biology, therefore,
- no previous Series C minicourses: Take
al1l-P and C minitourses.

'Had 121,'tﬁerefore had C Series: Take
all P minicourses and select 17 units
of Op (optionals).

No, prev1ous Serties C minicourses, e.g.
pre-pharmacy students: Take all C's
and the:-following P's: 1, 3, 5, 6, 8,
2, 13, 14. :

Had 121, e.g. certain pre-pharﬁacy students:
Take E_|S‘]g 3’ 5’ 6.; 8’ 12’ ']3,’ 114’ and
select 8.5 units of Op.

Student pight already have had. Biol 111
under Option 3 and 1is ‘now ‘taking the

remaining plant minicourses (P 2, 4 7,
9, 10, 16, 17y = 11.0 wnts ‘

_Had 111, & credits: Take all A's and
f*select 17 units of Op. * -

. No prev1ous coJ]ege biology, therefore,-w
no previous C._Series minicourses: Take
a11 A and C minjcourses.

A1l O¥s and selected A's (See 0ption 3).

‘(See Option 4). JIf had all C's, select’
from'A s for 2 credits.

If had-121 under Option, 8, take rema1nder
of . A m1n1courses.

, If a student registers fbr General Biology I (Bi 101), or for
some other reason does not fit into.one of, the ‘above patterns, he
would work out a"plan of study with one of the full-time faculty
in the Minicourse Program. For example, if' 3 student registers
for Bi 101 for 4 éredits, he would have had no previous mini- .
courses, so he would take all the C's and ‘the remainder of

&

'y
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V. ‘Anatomy of a Minicourse
b) | . ‘ .
“A. Minicourse Components ~ , e S

" Title

4

Objectives
Test Items -
. Pre-requisites . ‘
. 7 Abstract ) ) .
. - Audio Tape ', - . \ : S
Alangibles L - . ' '
- ' Visuals - o i o
Study Guide IR :
+ . Instructor's Manyal v
- . Human Beings-. ,‘~1,
- Relationships . -
Student ——xStudent ‘
Teacher.  (in pexson or on tape, or both) S

- \Student T . o

Sessions -
Independent Study Session
Tutorials Lo g o
Integrated Quiz Sesston ! : ) : : SN
o General Assembly Session - . .

As§gSSMent Procedures ‘
s e . i$ " , . '
. B. ~Guidelines forithe Development .of Minicourse Materials
P : . - R . U .y .
. The minicourses produced by the Minicourse Deve]opment'Prqjeét at o
"~ Purdue University are prepared by a development team, consis ng of
consultant, developer and student. The stages in the preparation of
a-minicourse are as folTows: (See Chart Nd. 2, page 62)

Content Selection' Stage , -
Initial Development Stage ‘ L ‘L
Final Development Stage , .
Field Testing A
Publication .  ~ . . ' .

"Each progra%me takes a minimum of about one hundred hours to prepare” .

for publication. (IIma M. Brewer, Senior Lecturer in BioJogy, -Sydney ° )

, University, Australia)
Content Selection Stage - .

T “fer ®

.

k 1. Title:  Selecting:the Toﬁfc

The first step in developing a minicourse is deciding what to
teach; for example, dividing the content.of three biology courses ' .
into sna}l, reasonably coherent segments of subjijtjmatter (Table 4,
page 43), : , ,

’ . ’ ~
61 - - S
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Usually, minicourses are ma® up of a single concept which the 7
- average student i5 capable of mastering in a session of one to
, veral hours. There are no rigid guidelines to.follow in deter-
mining the limits of a minicourse, except perhaps "good judgment" ..
or "what is appropriate" or "readily managed bites.” A.textbook
is divided into chapters in much the same way. ’

Authorities agree, however, that each minicourse should
represent less than one cfedit hour of conventional course work.
At Purdue University thére are about eight:or ten minicourses—per « .
credit hour. ° .
Before.-this stage is completed, a-short narrative should be
developed setting forth the major ideas, informdtion, subtopics,
and, if possible, several unifying themes of the proposed minicourse.

‘After working on the next component of a minicourse, the
Objectives, the developer may find it necessary to change the limiti(
. of the topic. . ~ )

. Initial Development Stage

T 2. Objectives: Stating the Objectives

Each minicourse has a written set of spétifit objectivés. These
should be stated very clearly. Nothing should be introduced into the
‘minicourse-which s not covered by these objectives. In them, the
teacher identifies for the student the ideas, concepis, responses, )
.. attitudes and possible manipulatory skills which he®is going to learn .
in the minicourse. . - . : .

The Mbjectives are, stated in terms of student performance ex- .
pected, and thus cah.be used for testing the student's mastery of ¢

. the-concepts, etc., of the minicourse. . . . > .
. The objectives are presented to the student before instruction .
begins and all other components of the minicourse are directed , .

toward helping him attain them. Since the StWdent knows the objec-
tives from the beginning of the,course, he can direct his own . . L.
activities toward complete mastery of them. ' . %

-

‘3. Test Items: Constructing the Test Items .
Construction.of test items shiould take place simultaneously with
stating the objectives; since all.tests are designed to measure the
mastery of these objectives. " ’ . s )
Tests may be of many types;_But regardiess of form,.the "“feedback"--
students' performance results -~ should be made without delay. Tests
may take the form of "practicals;" for example, use 6f the compound
microscope or animal dissection; or*"identification” as in studies on
classification. / . >

'
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. During the Integrated Quiz Session, students are tested on .
their ability to see relationships, understand concepts, and '
correlate known facts, i.e., Xescribe and, tell “the role of.
tangibte items (specimens) in the objectives of the course.

Also, students are evaluated on the questions which -they ask
of each other as all tdke turns in making presentations.

The evaluative post-test items are_usually objective and

»

graded by computer. There should be a mixture of types here.
Diagnostic pre-test items and self-test items must be
assembled. The pre-test on the objectives should be prepared . ‘
carefully, for passing gives students the privilege of taking ‘ . >
the post-test for credit by examination. This allows for
-skipping minicourses or selecting optionals for special credit.

L 4

4. Pre-requisites: S e .

Obviouslys eertain information and'skills learned in certain ‘
minicourses are needed before beginning others; e.g., use of the oL
microscope before ceTls or tissues and mejosis before genetics.
These should be stated explicitly, but pre-requisites are less
important than commonly thought. Students should be able to begin
at almost any point in the system. : .

5. Abstradt: -~

The short narrative or summary, written as an elaboration of
the title, should serve as an abstract of the minigourse. This
should contain a statement of purpbse and perhaps the rationale. - ¢ ’
,In a few worgs this tells what the minicourse is all about and why - A
it was written, its relation to other minicourses in biology, and,
in fact, to all of life. )

* The Abstract is‘the first item in the student's study. guide. w

6. Audio Tape: , ¢ o :
, » - { .
. The key to an effective minicburse is the quality of the message
on the audio tape~ -After listin@™the objectives and the test items,
the teacher devejoping a minicourse selects an assembles all the
necessary instructional materials 4p teach one student how to master
the objectives. whilg sitting among these materials, h& designs a =~ .

e e * <
P .
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combination of learning experiences -- an integrated sequence --
which will assist the student in mastering the objectives. Then,
the teacher records on audio tape an imagined (a*real one would be
better) conversation with one stugent as he "tutors" that student
step-by-step through the sequence of learning.activities. The
proper order here is very important, as well as the active

‘ inyolvement of the student in every step of the learning process.
- . - From this tape, after editing critically, thé final script is
written. ' .

_ The final_tapes, when completed should be recorded on large
- reel-to-reel tapes for use in the booths and for storage, and on"
. cassette tapes of the best quality. Materials, including cassettes,
for each minicourse should be made available to students“Por short-
~ term use whenever feasible.

“ Characteristics of a Tape: . ¢

; a. A tape is not a taped lecture nor is it a substitute for

o laboratory instructions. It is a "programming device to
tutor the student through a variety of integrated

learning experiences put together in logical sequence." .

b. The teacher does not tell "all he knows" abqut a subject
via the tape. Rather, he gives the "bagic 1deas upon '
. +hich subsequent information and learning is dependent.”
The tapé "includes the core material of the Tecture,
built up.in an orderly sequence -- and incorporated
with the practical work.™

c. The tape does-not go‘on and on without breaks; "places
. L where, the student does something -- "gets involved."
’ - Instructed By the tape and using his Study Guide, "the -

- student works by alternating such activities as listening,
reading from texts, reprints or program notes, to handling
material, observing or setting up experiments, looking at
demonstrations, working out'problems, or in.short, engaging
in any activity which the programmer can devise to allow
the student to accomplish the objectives set out for the

. ' particular study session."  ~ . & T
- -, d. A tap€ should not be constructed so that the student
» ends his time stopping and starting, taking down
‘ g ésgny word of the tape. When the tape is strictly \
< lecture, the student has a tendency to do this,

thus wasting much time. .
(For all of the above quotes, see VIII, Appendix, Attachments - I1ma M.
Brewer, "An Audio-Visual Method of Teaching and Learning," Sectioq Ks

Reference and Attachment Book'let‘) : ’ ] '

»
[ ’

. 7./8. The Communicatich Tools: Tangibles and:Visuals

. .. The 1n§tructional materials assembled by the teacher are of
two sorts: tangidbles and visuals. "Inquiry begins with something
tangible~" The tangible.items are specimens, such as seeds, bones,

N L
we En

S
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a plant, a frog, and models, m1croscopes and experimental equipment.
Printed mat Is include study guide, Bio Source Book, reference
*  books and jo®nal articles. Visuals include large d1agrams, charts
and photographs, projected visuals are 2x2 slides, movies and video-
tape. Al1 of these tools (the ones best'suited to the objectives
of any one minicourse) are integrated through the audio.tape.

9. Study Gu1dg

The printed study gu1de is 1mportant It outlines the minicourse,
states the. obJect1ves presents exercises, g1ves short paragraphs of
_reading material, raises questions and summarizes. It should include
r a glossary of terms and a 1i5t 0f references. The student should
* bring his study gutde to all sessions. A textbook is not necessary.

10. Instructor's Manua]: .

The instructor's manual for each minicourse includes the
fo]]ow1ng K

a. Instruct1ona1 cons1derat1ons . ,
ot Who might use the m1n1course : . g 7
What it does g :
ki
b. Background information : : '
F Equipment and materials to- be used in the booth, N
.rincluding, if possible, a picture of the booth and
the demOnstrat1on table, set up for the minicourse.

Lo " Audio-visual equipment
Non-expendable material and supp]fes
Expendable ugter1a1s and supp11es

* Evenyth1ng referred ‘p in the course should be there '
at the student's disposal and 1n ;hg Q der g wh1g
@gx are referred to.
. d. Refererices for instructor _" - -~
e." Suggested'test items and apswers, listed.by objectives..
’ \
- 11.  Human Beings: e . ¢
. » a
Student-Student Re]at1onsh1p , : T
) &4

"One rea]]y learns a subject when one is requ1red to teach it."
In a minicourse program, all students are teachers. For the
Integrated Qu1eress1on, -each student is_ expécted to prepare
little lectures about the tang1b]e material’ (specimens) of _the
course. Other students, in"turn, question him and comment on
the 1tems,




Teacher-Student'Relatiunshig

When students can assemble minicourses from a bank to ¢
construct their own curricula, the role of teacher as ‘
counselor becomes a very important one. The relationship )
teacher/counselor-to-student should not be overlooked. The : Y
. most 1mportant component of the minicourse system is the- ,
. teacher's capacity.to identify the proper goals and-the .
) proper ledrning activities, in the propér sequence, to reach
. those goals. ] ,
Vd . .
In the booth, the teacher and‘student are eyeba]] to .
eyeball" inquiring together of.the specimens being studied.’
The studenb can ask questions of the teacher, but more often
than not, his question will be answered by another question.

12. Sessions: o B 7

Independeuf Study Session:

This session usually takes place in the Learning Center where ,
all the tangibles and visuals are assembled, and where the teachers .
Are available. It takes place at the student's convenience and for -
as long a-period or periods as he cares to spend. Through the audio
- tape, -the student is piloted through a variety of learning experi- )
ences and activities using a variety of media. It combines what is
convent1ona11y presented as separate lectures and laboratory work.

Integrated Quiz Sess1on. (A sem1nar-type sess1on of 8-10°students each)

. These are designed, to produce student-to-student interaction. _
\\\ . Before the quiz, students discuss diff1cu1t<subJect matter areas and quiz .
each other on the topic of the minicourse. They practice their indi- _ *

vidual presentations on each other. In the coffee areas and in the

sessions themselves, the students Tearn by teaching. "Each student's

grade for the session is made- known to him 1mmed1ate1y after the

session., . . , ,
< =

* General -Assembly Session: -

a. Optional (At Purdue, at certain hours every Wednesday)
- ‘ Where resumes of articles., read for A, B grades, are
- ) written. ‘ ) .
. ‘ b. Awhere evaluative post-tests are written “on schedu]ed
. > " dates. B :

-9

c. Orientation °

: Attendance not i SN
d. Guest lecturers _ required 1

. R b
{ el . *
‘ * . . - b v o




. of student performance.

&%

‘9

13. Assessment_Procedures: °

"-The Integratea Quiz Session is an "effective feedback
mechanism for information on the success.or failure" of any
minicourse or part of a minicourse. (Reference #19)

Assessment of a minicourse is based primarily on records
Revisions should be based on student
achievement, changes in attitude toward biology, and student
reactions to materials. If the students are not mastering the
material, it is revised. The teacher is able to correct faulty
material, know where he has succeeded, and if he has produced a
successful minicourse by gathering and analtyzing data all along
the way. o
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- C. Proposals Concerning Implementation

Curricu]um Cons1derations

1. That the first offering of minﬂcourses in b1o]ogy on the
new-campus be Timited to the Introductory_ Series, Groups 1
through 4; A, P, C, and Op.

2. That the faculty of the department\be c]ose1y~4nv01Ved in _
- . scheduling. That the Tmportance of counseling and scheduling -
in the department be fully understood. "Students are not
prepared to‘take~§gl;\;esponsibi11ty for their own education.'
(Reference #9) T ust be deadlines for getting minicourses
g completed. There must be quizzes at frequent intervals, as well -
. as meetings (small and general assemb11es) These are necessary .
procedures for monitoring a student's progress -

3. Recommend the use of a computer to "manage" the program.
. "Until the computer is brought in, the job of keeping track of
‘ which students are taking which-minicourses, in what order, may
‘ be a 1imiting factor in the expansion of systems like Purdue's."
. (Reference #9) - For in-the-department scheduling (units accumu-
‘ lated up to one credit)". . . the computer can%keep a coherent,
timely record of each student s educational prdgram and prevent
him from becoming 1ost’1n the pile of options available to him."
(Reference #9)

4. The minicourse congept, if adopted by an entire co]]ege,
would result in the "eventual blurring of the dimensioris of both
semesters and formal courses." (Reference #3) Administrators
should note this and prepare ‘to tackle the problems such an
organization will pose
The minicourse concept would be compatible with the proposed
modu]ar calendar, under which a student may take one course at
~a time in one module of time, or two .courses at a time 1n two
modules of time, etc. (Reference #11)

6. The "Incomplete" grade, which is used freely by the A-T
minicourse system, "removes time as a factor in achievement
since course credit is given when the material {is learned, not
when the semester ends." (Reference #9)

" 7. "Minicourses and Mastery" should be the slogan “The concept
: of mastery of materialefor everybody means that mastery of the
required number of minicourses will result in a course grade of
? for . |
|

. "C" There are no "D's" or "F's% only "I's" (Incomplete
those who fail to learn the minimum amount; i.e. pass a sufficient
number of minicourses. * "

8. For better and more ambitious students, work .far “C" is not
sufficiently challenging. "A" or "B" grades may be earned by
accumulating additional points in a number of different ways: ' -
\\\ , additional minicourses; research projects; extra readings; peer
tutoring activities; special examinations which test problem- -
. sotving and synthesizing ability; 1ibrary projects; outstanding -

L performance on exams. Variable credit units will be possible
< S - and credit by ;examination available. . . .




_ take minicourses in advance_may retain credit for them when they
enter Montgomery College's Minicourse Program in Biology. Credit
received for passing a minicourse is permanent.

Staffing

Recommended qua]ifications of the Deve]oper-Director - First Full-Time
___ Faculty Member: )

1. A scholar, whose-area of specialization is in one of the
biological sciences. Probably scholarship is more impoftant
in an A-T minicourse program than in the conventional method.-

« 2. Experience in teaching biology at college level, and in- -par-
ticular, A-T experience. As a further insurance of the program's
success, the Developer should have had experience developing
and teaching minicourses."

3. Of course, a genuine concern for and 1iking of students.
No program will succeed-without this quality in its facuity

4. Must be.completely cormitted to the A-T minicourse concept --
not just paying it "lip service," but giying proof of his .
* commitment. -, . ;

5. Evidence of Teadership, so that he might persuade .and/or
_train others in-this_concept. . . e

6. Not emp]oyed by ‘the so-many-credit -hour teaching ]oad, but
by the job. Ihere must be a clear understanding of what ‘is
expected in that job; that the Working week may be 60+-hours.
(Reference #9); that continual revision of minicourses, or
writing of new ones, is a-part of the job and not to be put off
until "released time" is granted or a summer appointment made,
and that student counse]ing—is g part of the job as well.

Recommended qualifications of the Technical Assistant - Coordinator:
This will be a key appointment, especially if the minicourse method
1s adapted to the entire curriculum of the third campus

1. . Experience in an A-T center (1f possib]e, in two -or more
areas, such as Language Laboratory and A-T Zoology).

2. Experience in every aspect of recording, reproducing,
evaluating and maintepance of sound equipment. Expert re- .
cordings will be very important. - - '

‘ ‘.‘ 3. Experience in developing visual materia]s, i.e. making
museum and teaching disp]ays

«

4, Teaching experience, if possib]e, since, this assistant wi]]
be working with students as, we]] as facu]ty

* ‘ *

* 9. Early placement students (students still in high'school) who .

13




b 5. Knowledgeable in the latest and best educational media
' equipment, as well as the uses which can be made of them in
college teaching.

Number of Staff: _ ' : -

Devel ogerr-Di rector .

Para-professionals: Secretary Instructors
Tutors and ~ (Full-time Faculty)
Assistants -

- Technician-Coordinator . ‘

The Secretary can adequately handTe all the records and administer
. and grade written quizzes for about 800 students each week during
. a normal 40-hour work week " (Reference #8)

A

| Facilities ' ' Lo
“  _.. lLearning Center:
1. Booths

a. Large,-solid, sturdy, such as the Burgess cOmpany
booths or the booths in the A-T zoology lab on the
Rockyille Campus. g

. b.. Sixty-four (64) booths per 800 students

c. Each booth equipped with reel-to-reel’ tape recorder-
player, -foot pedal control, a-2x2 slide projector,*
and an adjustable stool on casters with a back.

d. The booths should be arranged so that there is easy

, " traffic flow; and so that the students at gach booth °
7, _ , - will have maximum privacy for concentration, yet be’

: - "close to a central demonstratiom table, - Groups of §
to 10 booths should be placed at angles to each other
around a centrdl ‘area. - {Purdue no Tonger has ‘booths
placed i? straight rows.) The idea is to have a few

t

booths with their own working area, i.e. arranged
~ - around a central ‘table or working ‘'space with sink
and large disposal aar L '
(*) Plus screen for rearsscreen , Y o !
project1on o o A . . -
71 ' ‘

. e~ J ® a . []
. Ty .
) \ * N .




\ e. Plenty of electrical outlets (wa]l conduits and both
- wall and floor outlets) will allow for future rearrange-
ment of booths and for equipment as it is added over
the years. Also, space and electrical hookups should
be available in the €enter for additional booths should
the second-year biology courses adopt the minicourse
method. (See Joyce Bell's Tetter, December 3, 1974;
Minicourse Development Project, Purdue University;
N Appendix: Attachments.) ( : .
2. Malk-in environmental chambers in place of a greenhouse near
_. the A-T booths in the Learning Center

- 3. Plenty of large‘and small sinks with running water scattered
throughbut the biology area, which are necessary for washing
specimens, dissecting pans and .boards, as well as hands; also .
necessary for several aquaria in the room for student's

_ experiments.

. \ ,
- 4. Display space near booths for: Tlighted window d1sp1ays§jn
) - indented wall space, charts, models, skeletons, movable
Mackboards, aquaria, terraria, and demonstration tables
(movable, but ghle to be locked into position, with elec-
trical outlets for setting up rows of microscopes, film-loop
projectors and TV projectorsg

5. 'Areas close by for: continuous running of motion p1cture
. films; tables for student study in groups, near coffee urn;
small departménta] Jlibrary -- reference books, dictionaries,
\ atlases, current issues of journals, etc.

6. » Check-in, check-out center, time:clock and bu11etin board.

- 0 4 /
Stock Room Near Center (with sevetal 1arge pass-through windows
- with counters) ;

Y7 1. small live-animal "room" with exhaust ¥an and scrubbab]e
: fioor and shelves. .

2. Formaldehyde "room" for barre]s and.boxes of preserved
= ' specimens with exhaust fan; a1so with concrete floor for

"hos1ng down. "o . : .
-, 3. Large reffigerator for keeping Tive frogs in the crisper,

"o, . v ~~culture bottles of 1iye material, and frozen parts in the
S fr_g\e%er, etc, S ) .
. b T .. ’"'_ ,‘.

. o & Commercial-size dishwasher.
, c v - ' '

- ° : 5. Storage space for - ‘f foe

- a. Carboys of spring water and disti]]ed water with
) dispensers. ' .

. . b. Chart racks. e




~

. . . T

N

A te

Shelves for storage of preserved specimens An jars, S e
and bones in boxes. g ) CTL

. N .
. . — . . .

O

d.. Mounted insect cabinets.

Cabinets fon‘mounted plant spEcimens. e R :

v

[42)

a,. <

f. Glassware. (Glassware for Tiving material must be kept :
. separate .from that to be used for-chem1cals ) CoT

* g« Microscopes: . - S .'E L e

Ofe compound microscope per booth, monocu]ar 3-way

,  nosepiece. . , . e _ S
One dissecting microscope - wide field, b1nocu1ar for - .- L
every booth.. T

..-

Several special compound m1croscopes for . . . :

demonstratien and experimentation, 1nc1uding’a - S

> . - . . B *~
ot . 4 N

i MicropnOJector ce R i S

Tr1pod and gooseneck hand lenses - one per~booth R o

phase cdntrast microscope. o o




o - VI. Recommendations ,’
.. A, Steps to be taken: , _ ?

Ce e, Approval of proposal to divide- the content of the existing\

introductory biology, botany and zoology courses into small units

called minicourses.

2. Approval, for registration purposes, for the development of
< - " minicourses "under the umbrella" of existing introductory. courses,
: Bi 101, Bi 111, Bi 121. "The viable educdtional. innovation must.

articulate with the existing pattern .-. ." (Reference #11)
3. Arrangements made whereby variable credit units will be
possible and credit-by-examination‘be available and encouf%ged

. 4; Appointment of a Developer-Director (first full-time faculty
o member) in 1975, to plan the initial program, accumulate commercially
prepared minicourses and prepare, with the help of a team, a bank of.,
. - minicourses sufficiently large for the 1n1tial offering in biology on
7 the third “campus . . X \
5. Use of .present full-time faculty members (from biology,
botany and zoology) on the Development Team to prepare minicourses:
, ’:Jc-common, Group '1; P-plant, €roup 2; A-animal, Group 3; and Op-Optional, .
T ' Group 4. ("The experts in different fields prepare minicourses in
.- their specialties.") (Reference #9) _

6. Request Dr. Samuel Postlethwaitbto serve, periodically, as
a Development Team Consultant.

ey
-

o1 Appointment of a qualified Technician Coordinator to work

- closely with the“Executive Associate for Multj-Campus Planning, as .
well as the Developer gnd the Development Team on preparation of

. “tapes and visual mater als -z @ recording and electronic ‘sound expert .
and artist ' . ‘ . 4/ ’ ]
ot L) *

8. Arrange for the Developer and the Develppment Team to havk .

the services of a secretary and a printing,shop-staff -

‘ Arrange for the Biology Departments on existing campuses to
. . be "field test schools” for testing the preliminary minicourses $o
e . -that final improvements and .revisions can be made on the basis of
jf analyzed data, student performqnce, and recommendations of students .-
L and faculty ) . )

4

[ Y

lD The major tasks of the Development Team are to produce’ the
e * * quantity and quality of minicourses necessary to acconmodate the
. needs of the campus at Germantown, i.e., the number of conventional:
. ‘ courses to be offered; and t6 deyise. the &dditional, administrative
e, procedures required to make the Minicourse Program successful

VL
»
4
-
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~Appendix - - N . -
A.” Key to Abbreviations 6 - .- ' v
AIBS . . “American Institute of Biological Sciences -
AT “Audio-Tuforial ™ '

- National Science Foundation - + ‘ -

.Animal (B1o1ogy) S /

.Optional (B1o]ogy) ' - .

AudiagTutorial 'Packagevs o e )

Audio<Tutorial Version- \ S ’ \

'Biologiéal Scien'ce'é Curriculum Study T

The Commission on Undergraduate Educatwn in the -
B1o]og1ca1 Sciences -

-~

Educational Resources Infomation Center .

Minicourse Development Program

-~

National Science Foundation Evaluatior Program

.
kg

- ’

Plant (Biology)

Comnon (Subjects Common to A and P)




Appendix

B. List of Additional A-T and Minicourse Programs .

-
- - ~

" -Ted F. Andrews, Dean .
" College of Environmental and Applied Sciences
Governors State University . '
Park Forest South, ITlinois ' - SR AN

**“—"ThE"funoamentaT unTt*of“1hstruction°at Governors
State University is called a learnihg modulg.

Howard W. Brown ° #
Biologicdl Sciences Aud1o-Tutor13Ai}earning Centers
California State University :
Pomona, California 91768

Phone: (714) 595-1241

*

. Howard S. Brown- :

Biological Sciences Audio-Tutorial LearnLng Center
California State-Polytechnic University

Pomona, California 91768 .

Phone: (714) 598-4454 . R

v "

J. M. Boda

Development of Phys1o]ogy Laboratory Self-Instruct1on Carrels
University of .California o . 2
Davis, California- 95616 e R

" Phone: (9T6) 752-1011 T -

>, .
¥

Cli fford Keeney . ’ oo
Audio-Tutoria] Approach toQTnstruct1on in Anatomy and Physiology
Springfield College . ]
Springfield, Massachusgzts e
. Phone: (413) 787~ 2376‘

I
»

P

John Zimmerman

_Audio-Tutorial® Introductory Biology
Kansas State University - |

. Manhattan, Kansas 66502 - R
Phone: (913) 532-6659

S

-

Sandra GTover

Audio-Tutorial Laboratory in Bioiogy
Appalachian State Universit ?

Boone, North. Carqlina 28607

Phone: (704) 262 3025 A




A. Douglas McLaren . : ‘ .

A Demonstration Mic¢roscope System T
(Biochemistry and Biology) . '
University of California '
Berkéley, California 94720

Phone: (415) 642-6000

I. w. Slilé““an Pl . ° ‘ 4 P’ ,
. 1.,P. Ting e . .
Min-and the Natural World N .
A Multi-Media Approach to Biology for the General Student
» dniversity of California at Riverside , .
Wiverside, California 92502
- Bhone:  (714) 787-1012

~

-

Walter A. gBecker
Self-paced Instruction in Genetics

(Mastery Legrning; Computerized Testing) . . ’
Washington State University : : .
Pullgan, Washington 99163 . ’
Phone: (509) 335-4283

Interest in él’c-"l‘ and minicourses is snowballing. Rapid expansion is
expected in the 1970's and 1980°s.

At Wytheville Communjty College in Virginia, ninety perceﬁt of the
courses are taught using minicourses with specific performance objectives.

Western Micﬁigan University prbvides A-T engineering miﬁiéourses as
a supplement to the regular program. ’ -

"At the new: Permiah Basin Campus of the University of Texas in Odessa,
. the whole upper division curriculum in the College of Arts and Sciences
is going to be largely in a self-paced format. .-

o Ohio State University uses the A-T approach in a éoyrse in biology - v
with 4,500 students. - : : : T -

. . . ’)
At the Untyeréfty of Mississippi, A-T is ﬁsed for continuing education - -
of schoo]teathers., After they have used the materials of the course,:
- they can take'materials back to their own classrooms. )

’

*




VIII. Appendix
" C. Attachments ") . ) .

1. AIBS mater1als - Tnformat1on on the- new step-by-step skill
" development program in mu1t1-med1a - 50 modules and Developers

L Kit, : . o L
: 2. M. B Saunders _Company announcement of the Minicourse Devel- N
2 ) -opment Project of Purdue University and BSCS. Publication -
scheduled for December 1975. - ’
n 3. Seventeen (17y min1courses, preliminary versions, Purdue , &
- * Research Foundation: " .
. .
" Mini- _ . , _
course - o . ‘ :
No.. - = Title ‘ Author(s) - , _Contents
- 574.31 Meiosis Vanable, Joseph W., Jr.  ‘Study Guide .
. . T N Instructors Manual
Tape Script
574.14 Unit of Life I R Mercer, Jan * ’ Study Guide
o : - R ' Tape Script
574.12 'Ehysical Phenemena Luce, Thomas G: - & - Study Guide
. - ‘ - Tape Script;
" 574,01 , Classification of the . Darst, Deirdre S. Study Guide
N (2 s@ts) Living World : C s S Instructors Manual
- . - -~ Tape Script . -
518.15 _ Complementarity of Structure Johnson, Clay G. . ,f Study Guide .
K and Function ’ ‘ and N “Instructors Manual
' Hurst, Robert N ‘ " Tape Scnigt .
581.01 f Transformation of Energy I . Dilley, R.A. - . Study Guide
' (Photosynthes1s) R and. «° e " Instructors Manual
i *Johnson, Clay G. T s TepeMScript )
575.1 Mendelian Genetics Lesten, Lane P: i Study Guide -
< (2= sets) . . . . - Lnstructors Manual
NUCEN L . . ) A . Tape Script |
* 575.2 An Introdiction to the Luce, Thomas' G. - | Study'ﬁu1de '
- Structure and Replica- ' T .-+ -~ Instructors Manual
. tion of DNA ) . yape Script
578.13 How to.Operate the Student  Darst, Deirdre S. Siudy Guide
‘ . Compound Mjcroscope g g Instructors Manual
: oy . T%pe Script
f

X - C S v,
B = , .
: - . .
. ’ A hl F
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Mini- ~

course . ‘
No. . Title Author(s) Contents
612.51  Birth Control - - Wilcox, R. Stinson - Study Guide .
\ < \ Instructors Manual
. . ' R ST T Tape Script - - ——-
Study Guide: L. W. Combs, M.D. (“Dorm Version")
3 - - ' - .and
. ‘ ’ . Stimson Wilcox"
612.56 Intrdduction to Human . L.K. Combs, M.p. Study Guide
R _ Reproduction - Anatomy * & Janet Dissauer Hannas
, - and Function . v
JanetA; Dissauer Instructbrs Manual
dJanet A. Dissauer Tape Script
. 574.3 Mitosis . ) \ Vanable, JOSeph H., Jre Study Guide
T 613.9 Venereal Disease L.H. Combs, M.D. and Study Guide
. - ' Wright E Ronald
Tt 612,57 Pregnancy Clark,-J. H. and . Study Guide °
’ * .Egan,-Ann L. .
- BSCS Observing Behavioral : Study Guide: '
* Experi- Patterns on (Audio .& Video -
mental Rat Pups _available)
Edition .- ' '
- 1974 » . . .
370.0 Minicourses - what Are Stddy Glide
: They? Audio tape .
. (cassette),
Postlethwait; S. N 2 “Instructors Manua]so
/ . and ° N \
.Mercer, Frank '
- . . R ¥ T
. ' 4. Off-line bibliographic Tist, flexible scheduling, generated
¢ . . " . by ERIC. Requested by Pierson, October 2, 1974. .oA L
: ' 5. Description of the "Nexus" Program; a project of the -
’ . : American Association for Higher Educdtion,-One Dupont :
? ) Circ]e, Suite 780, Washington,. D c. 20036
) 6. Titles of 54 half-hour programs - Today s Biologica]
' s Revolution; course professor, Di.-Bernard L. Strehler.
The programs are produced by: Video Cassette Industries, - . -
451 Melrose Avenue, Hollywood,- California 90069. The y
Tocal distributor is: Video Communications Associates, g .
< Inc., Suite 904, Watergate Qffice Building, 2600 Virginia

‘ Avenue, N.W., Washington, D. C. 20037,*telephone (202)
. , . 333-3881. -




Three reprints from journals: : .

Kuhns, Efleen and S. V. Martorana, Of Time and Modules,
The Orgahization of Instruction, J0urna1 of Higher Educat1on,
Volume XLV-Number-6, June 1974, pages 430-440.

Kuhns, Eileen, The Modular Calendar~-€ata1yst-for-ehange, '

to. Educat1ona1 Record, Winter 1974, pages 59-64.

' Marchese, Theodore J., Reexamining. the Undergraduate Sequence,
in Studies, Journal of -Higher Education, February 1972,

8. A package of ten reprints, e1ther reprinted from Journals or
. copies of manuscr1pts. These concern media, the aud1o tutorial
sxstem, and minicpurses. .
9. Copy of Modules: The Use of Modules in Biology Teaching,
“Publication No. 37, The Commission on Undergraduate Educat1on
in the Biological S¢iences, 1971.

Copy of The-Case for Change:. The Context of B1o]og1ca1
Education, Publication No. 34, The Commission on Under-

. gradudte Educat1on in the B1o]og1ca1 Sciences, 1972. 7
11. Topics in the Study of Life: The Bio Source -Book, published
by Harper and Row. The titles of the topics an8l the authors
are listed on.the Large Assembly Quiz and Summary Schedule-.
for Bi 111 and Bf ‘121. s
12.~ Copy of the General Informat1on pamphlet for students, Purdue .
Un1vers1ty M1n1course Program (BioJogy: 108 109). , L.
13. Biology: " An Individualized Course, by Robert N. Hurst, Purdue Y

Un1versf%y, and Kenneth H. Bush, David McGaw and* Curtis L. .
* . Smiley. $175.00, pub]]shed—by_Nest1nghouse Learning Corporation,
- .20 Lucerne Dyive, Sunnyvale, ®alifornia 94086, 1973. .
R .8 . . - .
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