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ABSTRACT

This publication, published guarterly by the Aperican
Institute of Biological Sciences, focuses on biology education in
colleges and universities. Included in this issue are articles
dealing vith miniﬁiﬁvestigativé labs in microbiology for nonscieace
students, the effects of verious components cf the Keller system on
student attitudes and performance in plant anatomy, marine bisclogy
curricula, available BIOTECH modules, and short courses on the
biology of the Gulf Coast, (MH)
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Mir: Investigative Labs in Microbiology
for Noenscience Students

Daniel D

During the past four years, | have tyught + ~erer) microbiol-
ogy course for nonscience majors. One type of extra credit
project in the course has involved small groups of students
participating in short (four to six weeks) investigative labora-
tory studies of the type described by Thornton (1271 ), This
experience has led me to derive guidelines which should be of
value in structuring an investigative laboratory experience for
nonscience majors.

The investigative approach 1 have used stresses student
involvement. While a number of prablems may be suggested to
the students, it is critical that the final choice be theirs; this is

central to developing the intellectual commitment necessary
for success. Once the students have chosen a problem, they
must prepare a written outline stating the probiem and the
experimental protocols which they will use. Even though most
procedures used are standard techniques it is useful to have the

discover for themselves, the more valuable the experience is.

Daniel D. Burke is in the Department of Microbiology, University of
Illinois, Urbana 6 1801,
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T use of this witten outline has proved valusble in halping

exzctly what mvst be used in gltempting to answer them,

Thirty-seven students have been involved in these projects,
Nineteen have worked singly, and the rest in groups of twe ar
three, They have ail been freshimen or sophomores. There is o
biology or chemistry requirernent far this course, only three

students had had college chemistry, and seven had had college
tiologe. Tee student group was not a random sample of the
+p 20% or the
of the

class. Most of them were grouped in either the
bottom 307 by test score performance, More than 20
patticipating students were black students in g s
demic progrum, while this group compiised only 6% of the
~lass a5 a whole, The participating stadents ran the gamut from
prelaw and sociology to religious studies and dramae majors
(with one preveterinary student).

Tiwe projects sitempted were clustered in several preas: 30%
were involved with isolating and identifying an unknown soil
orgaism, 30% with measuring the effects of various para-

meters {(heat. UV, antibiotics, and various chemicals) on
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microbial death, and 30% with growth studies nieusuring the
cffects of various parameiers (linht, temperature, phosphate
concentriation, und carban source; on mictobiad growth. The
remainder covered such topics oy isolaticn of coliform phage
frorn sewage, antibiotic resist trum of seil organismis.
enrichiwent  {or blue-green algae. DMA transformation in
Avinetobacter, aad determination of sevw.re pallution in a
pond and stream.

Performance of these projects was varied, bet for the poor
students was much better than their test pr -fornance for the
fod students was at least the equal of their tes: pertorinances,
ad, in most cases, even butter. Performance wos nensured in
several ways, All studenss hud to preoare a written boiatory
These showed the aumber and quality of outsids
numerizal data weme hondled e

feport.

sources consulted, how
determine ity significance, and how results weee roluted Lo the
suestion originaily pojed. § aiso monitored the g mount of time
rwoh student g number of

pent on ths project 2nd questione:d
times over the course of the swudies.
While this is an adinittedly small sample, several obsencations
ave come out of thase experiences which should be of direct

Jdse in oo
studivs, First, “he problem must be, to as large an exten! .s
posaible, of the student’s own choosing. This cannot he
aversiressed since this persoral commitment is the key fastor
t0 success. This 18 not to say that cxpericnents agsigned to
students cannot be done successfully; they are, Licwever, most
ofterr only technival exercises not conducive to mtellectual
stimulation. Second, whatever work is done should zenerite
pusitive results, and the dats obtained should be nuinerical
rither thun only quuolitatwe. The student must have the
reinforcement of success and real dats with which ta work,
Fven whezn the experiments fulfill these critera. the Ffirst

se design sy wall an of va'ue in designing furlier

s
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resulls ave typically faitures, I think this inttial failure is a good
learning experience, forcing g student to delve further into
hoth the mechanics and theory of what is being attempted,

These conclusions may seem self-evident, but disregarding
thermn hus led to consistent failure in producing a good leurning
experience. The most striking example of this has been the
failure of students to derive any real value from the microbiol-
ogist’s mosi cherished set of laboratory exercises, the identifi-
cation of an unknown organism Unknown identifications we=e
suggesied o students who semed to have no strong prefer-
errce a3 lo laboratory project. It was felt that these experi-
ments would jllustrate logical design us well as examine g
vitiety of standard microbial laboratory {asts. 1t soon became
evident that these investigations failed, even though an
aly iden ifivd, beeruse the students really
did not care what the organism wus, An interesting sidelight fo
this was that ucpative results, which are as useful as positive
resuits in identification, struck the students as a failure rather
than as something fearned, Fven if the otganism was selected
s0 a5 10 yield positive test results, the experiment failed to
interest the students becouse they expected positive results,
Overill then, this type of experiment does not invelve the
stuuens intellectually and settles into a boring routine.

orgegism was wiline

The most consistently successful experiences were experiments
which measured cither growth or killing. The techniques
applied are learned in a very short time. Therefore, ali of the
students can be shown the basic techniques of iselation and
enumeration of ralls at th= zame time and can then adapt these
to their own projects. These experiments generate meaningful
numarical data which stimulate interest. The measurements

relate well to questions of interest to the students: Does my
mouthwash (or soap) work? Why do [ reczive certain

antibiotics? Does my phosphate detergent really stimulate
micrabial water pollution? Does the refnigerator keep my food
safe? The numbers abtained leud students into interpretations:
FHow much is really effective killing? How fast do microorga-
nisms grow? They almost uaiversally generate enthusiasm, as
measured by the =xira time students put into their projects.

Other types of experiments exist, but they require more
careful consideration of the project and a subjective judgment
of the student’s ability and erthusiasin before starting,

Is this laboratorv experience worthwhile? Certainly these
students, with rare exceptions. will no. pursue a career in
microhiology or any biological science, so the technigues
learned are not of lasting value. Further, students could rely
on texts or lectures for the basic concepts and factual material
in this areda. So what do they get?

They acquire an insight into several of the fundamental
processes which occur in science: how questions are chosen,
how they are attacked, how data are interpreted, and a reality
somietimes overlooked, how often failure is the initial result of
an investiganion, The ability v phrase and unswer scientific
questions is central to an understanding of science and is
almiost impossible to achieve outside the laboratory. With this
ability comes a significant carryover into their personal lives.
All professions are essentjally involved in problem solving; the
ability to pose the right questions and the vse of Juantitation

that the flow of science is not necessarily smooth, that failuras
ar¢ quite probable; this understanding of the strengths and
limitations of scientific method is of value.
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In summary, [ would say that the mini wvestigative laboratory
has proven to be an extremely valuzble device in tiiis peneral
education course for building e..thusiasm and for promoting
the concepits of \question plirasing and problem solving in 2
lahoratory situation, While it requires a larg: amount of
instructor time, it should b2 possivle to expand this mini-
cours: concepl to handie a large number of stuients and,
judging by what 1 have spent (¢bout 310 per student), keep
the cosis witliin bounds.

Rzference Cited

Thornton, I, ed. 197i. The Lavgratory: A Flace to Investi-
gate. Publication number 33, The Commission on Under-
graduate Education in the Biolagical Sciences, Washington,
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AIBS Education Committee Establishes
New Procedures and Policies for the
AIBS Education Review
During a recerct meeting of the AIBS Education Commiites,
the purposes of the AJBS Education Review and the composi-

tion and role of its Editorial Board were considered. The
names of the members of the AIBS Education Commitiee and
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Purposcs

The Fducation Review should serve several purposes including
the following:

@ The Review should keep the total biclogical community
aware of the continuing interest of the AIBS in educational
matters and keep it posted on new developments in the
field.

@ It should serve as a vehicle for disseminating news of
interest to members (e.g., announcements of mectings,
symposia, publication of book reviews, etc.).

@ It should publish papers concerned with the philosophical,
methodologicol, or substantive aspects of college biology
teaching.

Composition of the Editorial Board

& There shali be six members sorving staggered three-year
terms. Board members may be rezppointed.

* Men.bers of the Board are appointed by the Editor with the
advice and consent of the Chairman of the Education
Cemmittee of the AIBS.

& Ir selecting members of the Board, consideration should be
g.ven to disciplinary and perhaps geographical distribution.

Members of the New Editorial Board

Because the present Editorial Board has served more than
three vears. it was decided that the AIBS Edueation Review
Edituria)l 3oard would be a matter for early consideration, ard
new appontments have been made in order to carry out the
recommendations of the Education Committee. Accordingly,
with the advice and censent of the Chairman of the Commit-
tee, the following individuals have been invited and have
indicated their acceptance to serve on the Editorial Beard of
the 41BS Fducation Review.

Donald Dedn
Baldwin-Wallace College
Berea, Ohio

Vernon Avila
San Diego State University
San Diego, California

Robert Hurst
Purd ue University
West Lufayette, Indiana

Edward Buss
Pennsylvania State University
University Park, Pennsylvania

Bill Rushing

Navarro College
Corsicana, Texas

Robert Coler
University of Massachusetts
Amherst, Massachusetts

Role of the Editorial Board

® The Board shall be advisory to the Fditor in establishing
and maintaining editorial policy.

@ The Board shall make an annual evaluation of the Keview
and prepare a summary report to be made available to the
Education Committee.

® The Board shall assist the Editor in locating competent
reviewers for papers submitted.
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Effects of Various Components of the Keller System

on Student Attitudes and Performance in Plant Anatomy

Jay C. Davison and Thomas L. Rost

The Keller Plan, or Personalized System of Instruction (PSI), iz
an individually paced, mastery oriented teaching method
which has become more papular in science courses in recent
years (Kulik et al. 1974). Several studies have compared PS4
courses with similar courses tavght in the traditional {lecture,
group paced) method.

Lewis and Wolf (1973) compared a freshman chemistry course
taught by PSI with several other sections of the sajne course
taught by the lecture method at Colgate University., They
found that all sections scored approximately the same on both
the course final and an American Chemical Society general
chemistry examination. Philippas and Semmerfeldt (1972) at
Portland State University compared a PSI course ir general
physics with a control section in a lecture course. At the end
of the one-ycar course sequence their results showed ne
significant differences in perfarmance between the two groups,
but students rated the PS] section very highly.

At Long Island University, McMichael and Corey (1969)
compared PSI students with othefs in a traditional lecture
section of introductory psychology. The PS$I students per-
formed about 10% higher on the final examination than the
lecture students, and they maintained this superiority over a
ten-month period following the course. The PS] students also
rated the course significantly higher than did the lecture
students.

In another study Roth (1973) compared a PSI course with a
lecture course in digital systems engineering ot the University
of Texas. He found that the PSI students scored about 10%
higher than the lecture group and also rated the course about
10% higher,

What these and many similar studies indicate is that students
in P8I courses perform as well as, or slightlv better than,
students in traditional lecture courses, and that generally they
rate PS] courses higher,

A logical question is whether certain components of PSI are
more important than others in promoting the positive results
which have be:cn reported, that is if only part of the
procedures are implemented, which ones are most important?
Keller warns against this approach, saying **Neither should the
plan be tried Fv any teacher who does not intend to use it as a
whole” (Keller and Sherman 1974). A scientific examination
of PSI, however, would seem to require an examination of its

(1975), who compared group-paced vs. self-paced instruction

This rescarch was supported by an Undergraduate Instruction Improve-
ment Grant from the Regents of the University of California.

1. C. Davison and T. L. Rost are in the Department of Botany,
University of California, Davis 95616.
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in human anatomy at the University of Kentucky College of
Medicine. They found no difference in teaching effectiveness
between the two systems and concluded that cost size
effectiveness shovild be the determining factor,

The present study tested two parameters of PSI: use of
leetures for information or for motivation only and use of
proctars, Sections were compared on the hasis of content
Iearning, retention, and attitude changes.

Materials and Methods

The course was an upper division plant unatomy course in the
Botany Department of the University of Californ’a, Davis. The
enrollment was divided randomly into two lecture sections of
50 students, each of which was further divided into two
laboratory sections. One lecture section heard two lectures per
week covering all required course material; the other had no
lectures on course material, but instead had a guest lecture on
a topic of interest and a discussion meeting each week,

One laboratory section from each lecture section had proctors
in the laboratory along with the graduate teaching assistant.
These proctors were upper division botany majors who had
previously taken the course, and were assigned to groups of
about 10 students each. Their duties were to ask questions in
lab, to encourage group study, and generally to direct and
motivate their students. The other lab section within each of
the lecture sections used no proctors; only the teaching
assistant was available,

All sections received identical treatment in all other aspects of
the course. All students were given sets of study objectives
covering the material they would be tested on. All were given
weekly quizzes, which were personally graded (by the proctors
in the proctored sections, and by the TA's and outside help in
the other sections) with the student involved present. Slide
sets (2x2) were available to all students for review, and a
comprehensive final examination was given to ajl.

Testing and Measurement

Content learning was tested as follows: a 17-question test
covering a very broad sampling of the subject matter was

day of class, Thesc same 17 questions were included in the
final exam for the course, and a separate record was kept of
student performance on these questions. Finally, five months
random sampling of students from each of the sections in
order to measure their retention of the course material.

Atiitude changes were measured by several means. A lengthy
postcourse questionnaire was given to all siudents at the
conclusion of the course. Questions were of four types: Part 1

AIBS EDUCATION REVIEW VOL. 5 NO. |
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was 2 “‘rate the instructor on the following characteristics”
section, with answers ranging from one (low) to seven (high)
and including statements like: “explains concepts clearly,”
“has genuine concern for and interest in the quality of his
teaching.” and so on. Part Il included similar questions about
the course, and also included multiple choice questions usking
what type of cxams students preferred, whether they folt
lectures were needed, and what grading system they preferred,
Part 141 asked a series of questions like “*how many times this
quarter have you read an article on botany not required for
this course?” Part [V asked the student to evaluate his/her TA.

In addition to the postcourse questionnaire, we cons'ructed
various attitude scales which were administered to the stud
on both the first and last days of the class. These scal
students to choose, from a series of statements, which oncs

they agreed with and which ones they disa d owinn The
scales were then scored on the basis of how m of the
statements favorable to the subject the studerts azroed w.th:

this number was then expressed as a percentage. These attitude
scales were designed to me e attitude toward three th.ngs:
the subject itself, college education in general, and profosso

in general. Along with the attitude scales we administered a
designed to mea-ere e stu-

test of ““approach responses”
dents’ tendency to chogse the subject from a field of other
subjects in the same general area.

A final attempt at measuring attitude differcnces hetween
Sectic’ms was done by ﬂngc’:ing Dbsu’v*:[igns r::f t;art'jn bghaviar

[Lmt:, whether [ht:y pu[ Jway theu‘ micr D&LDPLS c.orre;tly, .md
other similar observations, This techrique was suggested by
Mager (1972) in his book Goal Analssis as a way of finding
out whether the goals of 3 training nrogram are being met.

All results were subjected covarignt analysis, and
differences between sections were examined on the basis of
changes among individual students in the sections, as well as
responses of the students in each section as a whole.

o 4

PRE CGUHSE
TEST

FikAL FIvE
EXAM

Figure 1. Content examination scores by lecture section.
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Rzsults and Discussion

Results of the conten® testing are shown in Figure 1. Although
there was no difference between proctored and nonproctored
freatments within each section, lectures did make a difference.
Boih sections started at an cqual level, as shown by the
precourse test. In the course final examination, the lecture
students scored sliphtly
nonlecture students. This difference was reversed on
five-month retention test us nonlecture students scored |
but significantly higher tiian lecture students (these results are
significant at the .05 level),

but significantly higher than the
the

70 )
68 %
&0
50
- 40
Y a5 %
w 5
i
=
a 30
20 8 % 18 %
0
LECT / LECT / NO LECT/ NO LECT/
NO PROC BROC NO PROGC PROC
SECTION

Figure 2. Percentage of studiots clioosing “lectures on all

course material.””

These data suggest that lectures are useful for promoting
short-term memory, out that students who are forced to
search out their swn answers in material longer. Differ-
ences are very small, however, and further study of this
order.

question is i

The attitude test results were nof as straightforward as those
~f content learning. Of the three methods employed, direct
o servation proved the least fruitful (and most difficult),
showing no differences among the sections, Scores on the
postcourse questionnaire weie likewise virtually identical
'mmng ‘iéctiﬂﬂ? With [he EKCEptiDﬂ nf one qu;sti@n con-

quc%tmn asked whc:th,er studems preierred le:,:[ures on “all
course material” or some other option. Interestingly, the
students in the section most similar to 2 tradivional course
chose the “all course material™ option most often, and as each
component of the course was varied the percentage choosing
this option decreased, This response suggests that most
students in a more or less traditional format believe they need
lectures, but if lectures are taken away, the students reslize
that they do just fine without them.
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The pre- and postcourse attitude surveys also showed different
response :n the section concerning the course itself, but not in
those sections of the survey dealing with professors or college
education in general, These data were analyzed with respect to
the students’ class status (graduate or undergraduate) as well as
treaiment, with an unexpected result: graduates showed no
significant attitude changes in any section! Undergraduates did
show a difference, however, presented praphically in Figure 3.

IN ATTITUDE
[

t4 13 %%
i ' 12 %
w 12
&n
o 10
I
= g
6 % 6 %
=
e 4
&
2
LECT/ LECT/ NO LECT/ NO LECT/
PROC  NO PROC PROC NO PROC
SECTION

Figure 3, Percent increase in attitude by section,

Attitude increases among proctored students averaged twice
that for nonproctored students; here the lecture made no
contribution to the change. Proctors do seem to make a
significant contribution to attitude improvement, if not to
increasing final exam scores.

In summary, the components of PSI tested in this experiment
each affected different aspecis of the course. Lectu,es seemed
to give a slight advantage to students on the course final, but
perhaps at the expense of their long-term retention of the
material. Lectures had no effect on attitude changes, except
that lecture students believed more strongly in the necessity of
lectures than did nonlecture studenis.

Proctors contributed to the affective changes in the students,
Proctored groups showed approximately twicz the attitude
increases of nonproctored groups, although no differences in
course performance were seen between those groups within
each lecture section. And finally, graduate students were not
significantly affected by prociors, as their attitudes showed no
change regardless of treatment.

In performing this experiment, we encountered two important
difficulties. The first of these is that the science of attitude
measurement is in its infancy. The literature on PSI conlains
many enthusiastic reports about the system. However, com-
parisons of content learning between PSI and lecture ¢ »urses
seldom show significant differences. For this reason, we felt
that the success of the system must lie in its effects on

6

classroom atmosphere, personal relations between staff and
faculty, and other affective changes. These changes should be
measurable as changes in students’ attitudes toward a given
course or course material. However, wanting to measure
attitudes and being able to measure them are two different
things. Attitude surveys often give answers which are tenuous
at best, If our educational psychologists could give us a better
handle on this problem, our understanding of teaching and its
effects on the student would increase considerably.

The other dilemma is the classical one of experimenting with a
student’s educafon. Teachers have a responsibility to provide a
student with the best education they know how to give; so it
becomes difficult to vary factors in an attempt to produce
results which demonstrate differences as dramatic as we might
like to see. All-or-none comparisons of PSI vs. lecture
acecasionally accomplish this goal, but they seem so cbvious as
to be almost patently ridiculous, In our experiment, lowever,
there may have been too many similar factors present—~weekly
testing, personalized grading, study objeciives—and these may
have provided enough likeness to obscure differences that
might have shown up. But having once used a system and
gotten the feeling that it was more successful than the
traditional, how can you go back to a traditional system for
of experiment and still look students in the face?

the sake

Finally, we suggest that it might be profitable tc concentrate
experimentation of this type on the introductor, courses in
our discipline, where the student population is more hetero-

Our lack of response from graduate students seems to suggest
that as students progress up the educational ladder they are
more self-motivated and less subject to the influences of
instructional technigue than beginning students might be.
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Project BIOTECH Demonstration
Laboratory and Mini Work Shops

In cooperation with the publisher and selected users of Project
BIOTECH maodules, the American Institute of Riolopical
Sciences, Education Department, will sponsor y demonstration
laboratory, and four mini workshops on the use of modulesin
the biology laboratory during the Annual AJBS Meeting at
Tulane University, New Orleans, Lonisiana, All completed
module programs will be available for viewing, and project
staff will be on hand to discuss the project materials witl: you,
Module presentations, of your choiwce, will be made between
the hours of 9:00 a.m. and 12:00 noon and 1:00 p.m. and
3:00 p.m., Monduay, 31 May through Thursday, 3 June 1976.

An added attraction will be the presentation of four mini
workshops and demonstrations by developers, producers, and
established users of BIOTECH modules. The mini workshops
will be scheduled from 3:00 p.m. to 5:30 p.m., Monday
through Thursday, In order to help us determine requirements
for facilities for the mini workshops, those individuals inter-
ested in participating in the program, are urged to write the
AIBS Education Department.

Call for Papers

A joint Beta Beta, Beta-- AIBS Education Department student
contributed research paper session will be held during the
Annual AIBS Mecting at Tuline University, New Orleans,
Louisiana, 30 May -4 June 1976, Student contributors from
Beta, Beta, Beta and AIBS Student Chapters, as well ag
unaffiliated student biologists, are encouraged (o contribute to
this session. Contributors should send a title and a short
abstract to the AIBS Education Department, A merican Insti-
tute of Biological Sciences, 1401 Wilson Boulevard, Arlington,
Virginia 22209, Contributoers should also indicate their
requirements for projection or audio playback equipment
when submitting their titles and abstracts. All papers will be
scheduled for fifteen (15) minutes. Student rescarch paper
contributors, at the session, will be provided with i certificate
of recognition for their efforts.

Students not presenting a research paper are also encouraged
to participate by identifying topics for an open forum
discussion. Here is un opportunity for students to convey to
AIBS and Beta, Beta, Beta staff, in a general session, concerns,
needs, and problems related to professionul biclagy. Contribu-
tors to an open forum should communicate directly with Dr.
Richard A. Dodge, Head, Education Department, AIBS, for

Credit to be Offered to Participants in AIBS
Pre- and Post Annual Meeting Courses
at Tulane University

Five special courses will be offered by Tulane University during the period 29 May through 5 June 1976 in conjunction with the
27th Annual AIBS Mee'ing, The courses, directed to aspects of the biology of the Gulf Coast, will be offered for university credit
or audit to registrants at the Annual Meeting in New Orleans. Louisiana.

Because each course will involve field trips, the pumber of participants in each section will be limited to 25 individuals, Interested
participants are urged to register as early as possible to ensure # place in the class. The application below is provided for your
convenience. Registration for the AIBS Meeting is required and should accompany your application for course enrollment. For
your convenience, both application forms below should be completed and mailed together o the AIRS Education Departiment
prior 1o I May 1976. Checks should be made payable to “AIBS.” (Detailed Mceting registration, housing, and transportation
information appeared in the February issue of RioScience.) Requests for refund of prepaid registrations will not be honored after
14 May 1976.

Biology 709. Problems in Advanced Biology: The Avifauna of
the Gulf Coastal Plain and Environs woodlands and coastal marsh. Studies will include field
Robert D, Purrington, Tulane University identification, vocalization, breeding biology, ecological
Lectures: Th, F (3-4 June) 8:00 a.m. Observatory, Room relationships, and the influence of man. Field trips will be

100, taken to swamp, marsh, and coastal strund habitats.

Field Trips: Th, F (3-4 June) 7:00 a.m. _ . L .
e rips: Th, F ( une) 7:00 a.m Biology 715. Problems in Plant Ecology: Flora and Plant

An introduction to the breeding birds of the central
southern USA and, in particular, the Gulf coastal plain,
While examining the principal plant associations and their
bird fauna, the seminar will emphasize the typical nesting

Jeseph Ewan and leaonard Thien, Tulane University
Lectures: F, 5§ (4-5 June) 8:00 a.m.-5:00 p.m. Dinwiddie
Hall, Room 214,
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Field Trip: 8 (5 June) 8:00 a.m.

Survey of flora and plant communities of southern
Louisiana. Habitats include deciduous-evergreen forests, salt
marshes, freshwater marshes, and cypress-tupelo swamps.

Biology 717. Problems in Animal Ecology: Pollution Ecology

of the New Orleans Area

Alfred E. Smalley, Tulane University

Lectures: §, M (30-31 May) 8:00 a.in-5:00 p.m. Dinwiddie
Hall Raam 2!4

New Orleans and the surrounding parishes are situated on
flat terrain, with many areas completely surrounded by
levees, Extensive wetlands, impermeable soils, and heavy
rainfall cause difficult problems of pollution control.
Emyphasis on water and solid wastes.

Biology 729. Problems in Protozoology: Aquatic Inveriebrate

Microhalitats
Stuart §. Bamforth,
Loyolz University

Tulane University; Walter G. Moore,

Biology 737.

Lectures: S, S (29-30 May) 8:00 a.m.-5:00 p.m. Dinwiddie
Hall.
Field Trips: §, S (29-30 May) 8:00 a.m. Mornings only.

Survey of the highly organized communities of aquatic
invertebrates; analysis of the chemical and physical com-
ponents of the immediate environments in which the
communities exist. Participanis will collect from habitats in
shallow wetlands and identify and describe the spatial
relationships of the organisms to one another.

Problems in Host-Parasite Relationships:

Helminths of Lower Mississippi and Gulf Coast Regions

David W. Fredericksen, Tulane University

Lectures: §, § (29-30 May) 8:00 a.m. Percival Stern Hall,
Room 1002,

Field Trips: §, § {29-30 May) Afternoons,

Helminth parasites of local fauna will be considered in

general, Certain of these helminths will then be discussed in

reference to pertinent research efforts on both trematodes

and cestodes. Live hosts will be available for firsthand

experience in conjunction with specific laboratory demon-

strations, Field trips will be taken.

Fees for the above courses will be $40.00 for one unit of credit or audit. Course participants must also register for the Annual
AIBS Meeting. Complete and return the following applications to: American Institute of Biological Sciences, Attn: Dr. Richard A.
Dzja‘gs Education Department 1401 Wilson Boulevard, Arlington, VA 22209,

REGISTRATIDN APPLICATION —AIBS SPECIAL GDUHSES
27th Annuai AIBS Meeting, Tulane University, New Orleans, 30 May-4 June 1976

PRINT OR TYPE

Applications must be received by the

AIBS Education Department by 1 May
1976.

Name ___ — _ _

Address _ — ~ _

Registered in: Bio 709 . Bio 715 Mail to:
Bio 717________ Bia729 _Bio737

Amt. enclased: ______

MAKE CHECKS PAYABLE TO "AlB8”

. {$40 per hour credit/audit}

American Institute of Biological Sciences

Attn: Dr, Richard A, Dodge, Education Department
1401 Wilsan Bivd,

Arlington, VA 22209

ADVANCE REGISTRATION APPLICATION
27th Annual AIBS Meeting, Tulane University, New Orleans, 30 May-4 June 1976

PRINT OR TYPE

Mailing Address __.

REGISTRATION FEES

Lata
(After 30 April)

Prapaid
(Befare 30 April)

institution or

Co

Addrass
Society of Primary Interast

Member AIBS

Local Convention Addrass

mpany Atfiliation

$25.00 Regular $30.00 Regular

$10.00 Students $15.00 Students

O ves

Student

% 5,00 Spouse % 5.00 Spouse

MAKE CHECKS PAYABLE TO "AlBS"

LAST NAME FIRST .!- INITIAg

Mail ta:

REGISTHATIQN FEE IN THE AMOUNT OF S . e
} plan to attend the *Seafood Festival™ on Sunday evening, 30 May.

Ti:kéts will be sold at the time of registration. DO NOT SEND MONEY,

8
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, O we, O thow mary?___

— 15 ENCLOSED.

AlBS MEETINGS DEPARTMENT
1401 Wilson Boulavard
Arlington, VA 22209
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Notes on a Curriculum of Attainments
in Marine Biology: The Mentor’s Role

Albert Collier

Introduction

The Department of Biological Science of the Florida State
University (FSU) introduced a competency-based, time vari-
able curriculum in marine biology in the fall of 1974, The
goals of this effort are to test: (a) the responses of under-
graduate students to a learning environment which emphasizes
independent, self-pacing study, (b) the quality of student
products, (c) feasibility and cost effectiveness, and (d) the
attainment of established scholastic standards. This program is
part of a broadsr study on competency-based education
[known at FSU as the Curriculum of Attainments (COA)]
being conducted at FSU under a three-year grant from the
Fund for the Development of Post Secondary Education, U.S.
Department of Health, Education, and Welfare.l] The other
units at FSU included in the program are it School of
Nursing (undergraduate) and the School of Urban and Re-
gional Planning (graduate),

While competency-based education has been explored at all
levels of education, it is gaining interest in higher education on
the grounds that it may offer students greater flexibility and
less regimentation in their preparation for the pursuit of life
goals, In this sense, the atrainment of specified learning goals
would reflect scholarly accomplishment as set forth and
assessed by the faculty. Final attainments may be reached
through the students’ own initiative and intellectual resources
at a pace most suitable to their individual needs (students
would not be consigned as a floating cork to a wave-like
progression of classmates through course sequences).

Harriz (1972) offers a prospective that a reorientation towards
attainment-based baccalaureates may be the principal course
open to colleges and universities in meeting the following
challenges:

® “to become better focused and, hence, delimited in their
distinct societal roles:

® to individualize instructional programs in terms of the
proficiencies of entering students as well as their degree
plans;

IDaisy Flory, Dean of Faculty, FSU, and John Harris, formerly
Director, Division of Instructional Research and Services, F5U, made
the initial proposal and gained the necessary financial support. Gary
Peterson, FS5U Center for Educational Design, and John Merrill,
Director, Center for Educational Design, coordinated and directed the
planning stages of the overall project. They gave much valuable
assistance in the initial stages of developing the instructional materials
for the marine biology portion.

The author is in the Department of Biological Science, Florida State
University, Tallahassee, Florida 32306.
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® to free liberal education from the strictures inhereat in

prescribing common exposures to standardized degrees; and
9 to control for certain minimal levels of proficiency in each
of their graduates.”

There is little argument that higher education is being
challenged on these points and others. In a practical sense,
how do we meet these challenges? One possibility is through a
curriculum based on the assessment of student outécomes as
opposed to a series of exposures,

Harris (1972) expresses the operational rationale for an
attainment-based curriculum as follows: ** ... the baccalaure-
ate would come to represent the culmination of demonstrated,
documented and, hence, validated attainments judged against
explicit criteria. The primary requirement for these criteria
would be susceptibility to consensual observation hy com-
petent observers.” This formulation provides a logical starting
point for a brief discussion of the exploration of attainment-
nased degree programs now underway at FSU. The marine
biology program represents an application of the above
concept to the natural sciences,

The Mentor and the Student

In the COA the “*mentor” plays the key role in the conduct of
this method of pedagogy. The mentor is the designated person
responsible for preparing learning materials, recruiting stu-
dents, arranging for student assessment, individual guidance,
and many other chores, Without a doubt, the single most
important function of the mentor is one-to-one guidance of
the students enrolied in the program. The mentor guides and
tutors students through a set of required competencies until
they feel they are ready to test their mastery against a set of
standards to be observed by faculty juries. (The nature of
competency statements are considered later in this essay.) The
mentor, on the other hand, refrains from typical instructor
tasks such as lecturing, administering reading assignments,
giving weekly and/or midterm and final examinations, and
turning in grades reflecting memorized facts.

The mentor/student relationship is of greater depth and is
more critical than the relationship between an instructor and
the students in a given conventional course, The mentor and
student are able to achieve this degree of personalization
because the program runs, in this case, for two years. There is
time for a one-to-one development of interests between all
students and the mentor. In conventional courses in mass
higher education, opportunities to establish this kind of
relationship at the undergraduate level are limited.

The mentor's contact with a given student starts on the initial
interview: educational goals are defined and stated, the extent
of preparation for them is examined, what remains to be done
and what route should be taken to achieve the goals are
discussed in detail. These interviews last an hour or more and
are repeated from time to time. They have two important
results: (a) most students for the first time receive insights into
the relations between curriculum and career goals, and (b) the
first step toward a long-term, harmonious scholarly interaction
between student and mentor takes place, The importance of
these interviews and followups to them shouid be emphasized
because they furnish a footing, as it were, for the posture of
adviser and critic that the mentor must assume.

ERIC 10
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Because today’s undergraauates, as a pgroup, appear to be
poorly conditioned for independent study, many are totally
lost when thrust into independent study situations as found in
the COA. It is as though they have spent all of their lives
chained to an enormous steel ball and when suddenly
confronted with the removal of the chains, the expericnce of
newfound freedoin prevents the taking of a single independent
step—-the ball and chain syndrome of produetion line higher
education. Hence, at the outiset of the program, the mentor
must imposc enough structure to get them started in devel-
oping independent problem-solving skills.

An additional function of the mentor is to assist students in
developing their own motivation for independent sclf-study
habits. There are no general rules; each student is a unique case
requiring special consideration. But a mentor with 30 or more
students must find a systematic approach to the problem. One
possible solution 1nay be {ound in a student’s need to relate
classroom experiences to applied situations consistent with an
occupational goal. Since all of the students in this group are
interested in marine biology, examples may be used of the
application of marine science to the solution of problems
faced by the fishing industry in abiding by various regulations
set forth by state and federal governments. An ample supply
of trade journals and government documents is provided giving
almost day-to-day accounts of events in the world of marine
commerce and related government activities. At weekly
meetings, speakers from a variety of subject matter areas arc
invited to di-.-uss in round-table fashion the practical problems
of their own work. By these means, students are encouraged to
learn material relevant to the real world and that basic funds
of knowledge and skills are required to function effectively in
practical settings. When individual students are interested in
some specialized area, a project is planned with the aid of the
mentor. Perhaps, acquiring the abilily to initiate and sustain
inquiry into a given problem will be as, if nol more, valuable
to the student’s future development as the knowledge gained
will be,

Teaching Materials

The mentor is responsible for the acquisition and coordination
of the teaching materials contained in a given ‘“learning
package.” Typically, a learning package consists of a set of
competency statements, pretests, posttests, and sometimes
special projects. All of these materials are prepared, as nearly
as possible, for use in the self-teaching mode. The most
important item in the learning package is a set of competency
statements, which tell students to do something to prove to an
examiner that they have mastered the knowledge or skill set
forth in the statement. Example of competency statements
may be, “‘prepare T-§ diagrams of the major ocean water
masses and be able to explain the distinguishing characteristics
of each water mass” or *‘can demonstrate through oral or
written examination a thorough knowledge of the following
fundamental concepts of marine primary production.”

The author of such a set of statements must always consider,
“what should students learn and retain when they complete
this unit?” and ‘“how specific should this statement be? how
general?”” Experience, thus far, has indicated that any com-
petency statement is fair game for revision as a result of actual
application. Students at one point were concerned about

Aruitoxt provided by Eic:
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specificity /generality problems. Their final consensus was that
statements which are too explicit take away the challenges; the
more general statement requires more study and judgment,

In a given subject matter area the competency statements cited
above are designated ‘“‘specific competency statements.” A
number of these statements compose a “Generic Attainment”
(iv., the latter covers the broader subject matter). For
instance, the unit headed *Marine Ecology’ is headed with the
following Generic Attainment: “student can demonstrate his
knowledge of selected ecological concepts and with his
attainments in earth science and descriptive occanography,
apply them to problems in marine biology.” This particular
Generic Attainment is supported by 15 specific competency
statements, all of which must be mastered by the student. The
above Generic Attainment calls for the use of preceding units
ic Attainments in the marine

already mastered. The Gene
biology program fall in the following areas: earth science,
descriptive oceanography, general marine ecology, phytoplank-
ton ecology, fisheries biology, and pollution biology. In all of
these areas, there are a variety of teaching aids. There are eight
Generic Attainments required to fulfill requirements for the

The Departrment of Biological Science has set aside a room for
he exclusive use of students in the COA Project which houses
facilities for group and individual study. Learning carrels
contain 2 Telex slide-tape units, one super-8 film loop
projector, 1 TV cassette player and color monitor, and 1
microfiche reader, Through the assistance of the FSU Media
Center, a good stock of instructional audiovisual materials has
been acquired. The students use these films, slides, and tapes
to supplement the readine materials suggested to assist them in
mastering Generic Attainments, The laboratory exercises are
done on a self-instruction, sclf-paced basis.

The Communication Problem

When the students are free to pui-.c learning at their own
pace and level of intensity, the ability of the mentor to help
them overcome the tendency toward procrastination depends
particularly important when students are carrying a mix of
conventional courses and COA learning packages. The mentor
must find ways to maintain contact with students so that

tained. A problem has been to find the ideal balance between
the amount of freedom accorded students and the need for the
mentor to impose structure so that students accomplish their
goals in a reasonable amount of time.

Student contact is maintained by requiring students to attend
one meeting per week. These meeting periods are used to
invite speakers who may work in the field of applied marine
biology ocutside of the university system, teach in some area
outside of biclogy, or teach in some area which supplements
the teaching material in the program. Since the general
meeting does not give students the opportunity to discuss any
group seminars have been organized for not more than eight
students (there are 36 students in the program). At these
miniseminars, students volunteer to present a formal review of

AIES EDUCATION REVIEW VOL. 5 NO. |



their work on any competency statement that they may have
completed, Following the review, the group critiques the

offering additional information. The miniseminars may also be
used for developing skills in self-eriticism and in written
communication. Students may be asked to write a short
abstract of the material they covered on one of the compe-
tencies. The abstract is duplicated and copies given to cach
participant. The author of the abstruct then leads a verbal
critique and it is revised accordingly. Thus students recuive
additional experience in writing, 15 well as greater familiarity
with the subject matter.

Assessment of Attainments

In the COA, juries certify the accomplishment of at tai nrrenis
required for the degree. Jury members, however, are more
than external observers (as indicated by Harris 1972); they
offer advice about the program, participate in evaluatdop of
students and, for the studenis, serve as contacis beyond the
faculty associated directly with the program. Jury pamels are
drawn from the faculty and advanced graduate studentsof the
Department of Biological Science, faculty of the Departmnent
of Oceanography, and practicing professionals. The last corne
from various fisheries research and natural resource mamge-
ment agencies of the state and federal governments, Formual
student assessment begins with a written comprehensive
examination over the Generic Attainment for which a student
petitions certification. The ¢examination is the essay type, and
a grade of 75 or better is required for appearance before the
jury for the oral examination, If the grade is less thap 75. 2
reexamination must be taken before the next scheduled jury
appeararce. Questions asked by the members of the jury panel
often extend beyond the material covered by the written
comprehensive. Students are expected to use blackboard
iltustrations effectively and to otherwise make their exposition
clear. With the required mark on the written comprehensive
and a satisfactory oral performance, the students earn a grade
of B for the unit. If they give an outstanding performance, an
A grade may be awarded upon unanimous vate by the jury .

Advantages and Disadvantages of the COA

The following observations and impressions are necessarily
subjective hecause it is still too early in the experiment for
reliable empirical data to be gathered and analyzed. Even so,
whether some of the factors can be interpreted numerically is
subject to doubt.

From the students’ point of view, the advantagesappeirto be
the following:

1. The opportunity to sze¢k content mastery in a format
allowing the time needed appears to produce confidence
and competency. The students are resporiding to this
provision of the program very well, Evidence of the result is
seen in the confidence and thoroughness with which most
of them respond to questions in the oral examination.

2. The responsibility for, .nd the motivation to Ty out,
personal inquiry for the satisfaction of the competency

for independent thought,
FEBRUARY 1976
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3. The opportunity to pursue individual work over a wide
range of subject matter affords the best possible opportun-

4. The lormat affords superior preperation for leadership in
the working world or advanced graduate study. At this
point, some of the students in their junior year have
acquired an intellectual maturity snd i research attitude
superior to many beginning graduate students with whom 1
have had contact,

The freedom to work slowly in COA, when pressures from
conventional courses require a major portion of time, is a
definite advantage to the students. (This factor will be
discussed below.)

.

problem solving in difficult arcas, Cognitive praterial is
more efficiently learned without lectures. The small , vin
meetings described above are open to any student any time
so there is no difficulty in getting help when needed,

7. There is a Dbetter than average opporiunity for student
interaction and development of peer judgments,

Some of the disadvantages for the students include the
following:

=

. Since this program is all in marine biology, the students
may not be able to redirect their major interest without the
loss of a considerable amount of effort unless they
complete a Generic Afttainment. This would require a
sustained effort beyond the point of loss of interest.

[

. There is no way for students to know that they are
mentally and emotionally adapted to the rather long and
rigorous, but free-style, study of the COA without attempt-
ingit.

3. Because of the requirement for superimposing the COA
effort on an already heavy load of required conventional
courses, the students’ progress can be demoralizingly slow,
This problem should be one to which the mentor gives a
great deal of atiention.

counterparts for the mentor. The disadvantages for the mentor
may be expressed as follows:

1. A group of 30 or more students in the COA demands a
great deal more time than a similar number in 2 conven-
tional course, especially in the early stages of development
and implementation.

2. In the initial stages, at least, the COA mentor works under
the disapproval of most of the faculty with only a
sympathetic chairman to help through the rough spots,

3. Because of the latter point, it is difficult to find willing, to
say nothing of enthusiastic, colleagues to perform the jury
function.

. There ig little time left for typical basic research activities in
the content area,

.
"
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Wihether or not the disadvantages are affected by the advan-
‘tages isa matter that individual faculty members will d ecide

for themselves. The following advantages, at this time, seem to
compensate for the disadvantages:

l. The opportunity exists to replace the lecture monologue
withometo-one teaching.

2. There is grester freedom to develop a variety of teaching
aids for the self-instructional aspects of the program.

3. A full two yearsare available to know the students and to
become a personal associate in their intellectual and
gccupational development.

4. The flexibility exists to adapt content emphasis toe the
intetests and needs of individual students a8 they dewvelop
beyond the necessary fundamental material.

Fora CCQA program to survive as an institutional effort ., the
advantages must outweigh the disadvantages. This is particu-
larly true with respect to costs.

As in any endevor whose operation involves econormics, the
manpower costs of the COA are the most significant, Busedon
experience thus far, one mentor at 3/4 time, one half-time
teachirzg assfstant, and one half-time clerk typist could mamge
40 COA students in the marine biology program with Eittle
difficulty, The teaching and jury functions ther, are dis trib-
uted as follows:

Mentor 3/4 F.T.E,
Juzy 1/4 FTE,
Teaching Ausst. 1/2 ET.E.

11/2 FT.E

Based on 40 students completing 35 credit hours of workin
the progam, the productivity for one F.T.E. of faculty time
(mentox and juty) is 1,400 quarter hours, an sversge of 233
quarter hours per term for six terms. This figuare is vety close
to the average for all comventional rourses taught at the jumior
and seruior Revel in the FSU Department of Biological Sciemce,

There is a hidden economic advantage in the fict that hizhly
motivated COA stucdents may finish their baccalaureatesupto
one or two terpmsearly, The effect of this would be to incresse
the productivity of mentor and jury on a quarterly basis, For
the university asa whole, there are economies, although ot
measurable at this time, in having students finish early. Thiere
is copsiderable real benefit to the student in early gradvation,

Some preliminaxy impressions are:

® Thereis asignificant reservoir of students who adapt to and
thrive intellectually in COA,

® There are strong indications that these students do supexior
work in the program,

@ The program produces students better prepared for empl oy-
ment or graduate study.

® The most difficult practical problem is gaining facealty
support, espedally for jury panels.

13

® Faculty productivity in quarter hours is a little maore tham ™~
the avenge faculty member teaching classes of svenge size
tach quirter of the scademnic year. v

® One mentor at 3/4 FI.E, can lundle 40 COA students
withoudt steain.

® In the early stages of their study in the COA, the sudents
find it difficslt to overcome competition for their time
from required conwentional courses,
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Ampoumcement

Undergraduate Student Paper Coptest

We are pleased tor apmounce the continuance of the
Und ergraduate Student Research Piper Contest asan
important part of the AIBS student prograns. Listed
below are the guidelines for submission of papers.

1) The contest is opert to any undergraduate bicslogy
student who is anind vidual mierrber of the AIBS .

2) The piper muy be on any biological research Lopic
utilizing style and formatof presentation appropriste
forreporting scientific research,

3) Papers must be submitted on or before 15 April
1976, and notifiation of awards will be mude no
later tharx 30 April |276.

4) The winner will receive ap all experse paid trip to
presemit the reseurchh paper at the Annual AIRS
Meeting to be held at Tulame Univesity, HNew
Oxleans, Louisiary inn May-June [976. Awaids vil]
ilso be made to the second, third and fourth plice
finnesup.

5) A panel of professional biologists will be appointedto
judge the papers received.

Menuseripts are to bee submitted to the AIBS Ed uca tion
Deparximent, Aftention: Undergraduate Student Re-
seitch Paper Corstest,
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By Special Arrangement . . .

BIOTECH Modules Available from the AIBS

The commercial pubiisher of BIOTECH Maodules
and the AIBS hiave reached an agreement whereby
modules may b€ purchased through the Institute.
Proceeds from sules wil! be used to continue the
BIOTECH Progsams, a major curriculum develop-
ment project of the AIBS. More than 2,000 pur-
chasers areusing these tested, proven, and successful
instructioral aidsin numerous zpplications.

As aspecial cormsideration during this introductory
offer, five modueles may be purchased for the price
of four. | you take advantage of this limited offer,
be sure to specify the fifth title you want free.

Fo ensure prompt handling of your selections, use
the attachred postpaid order form. If you order a
BIOTECH Module during this offer and, in the
uinlikely ewent you find the program unsuitable for
your tachimg enviromment, you may return it
undam aged for exchange,

Whatis a Project BIOTECH module?

The modukbes are self-contained audiovisual teaching
u nits, each designed to cover a single well-defined’
task commonly taught in life science, academic, and
occupationd  instructional  programs, BIOTECH
modulesdo not offer a life science curriculum, but,
students irs the fearning of a particular biological
skiill or task, The modules are so designed as to
permit you to insert them into your curriculum
when and where you decide they are needed and
wiill be most effective. Thisflexibility, coupled with
thae wide range of topics covered, assures that you
will find numerous rrodules suited to your pz -tic-
ular method and schedule of teaching biological
sC iences.

BIOTECH modules are multimedia packages con-
sisting ot 35 mm slides or a filmstrip, a compact
cassette, and a study guide for student use. Students
work at their own pate, repeating sexctions of the
modusle a5 necessary. The instructor determines if
the student has successfully mastered thee skild
through the use of a postiest and/or demonstration.
The prograrms are particularly uweful for students
urrdertak ing special projects which requiresk ills not
nomally preserted as partof your coyrse.

Many instructors use the modules as leclureassist
vehicles to introduce a topic before the studentis
confronted with a laboratory experience. As self-
contained and independent instructioral units,
maodules do not replace the teacher hut, rather, free
the teaxcher from the routime and often repetitive
tasks associated with operntional, manipulaiive
teaching. Thiey will permit the teacher to concen-
trate on what a teacher should do best, that is,
affecting the rmotivational, attitudinal aspects of
learning, ‘

In addition to supplermenting traditional | sboratory
teaching forrmats, the BIOTECH miodules key into
sudiotutorial, individualized, and investigative labor-
atory instructional programs With great facility and
little or no adjustment of the existingeurriculum.

Although the ability tor think abstractly and develop
upportive attitudes is basic to any educational
enterprise, these qualities will nat be the subject of
BIOTECH teaching modules. The development of
pecdagagies to reach these goals and activities are
mofe properiy the role of the classroom teacher.
The BIOT ECH modules undertake the rmore specific
task of teaching someore, ina short time, how to do
something while, at the same time relieving the
laboratory instructor from the burden of repetitive
dermonstration of sk ills and techn iques.

The publisher of BIOTECH modules has advised the AIBS that, effective 1 March 1976, there willbe 2
price increase for all module programs. As part of the special arrangement with the AlBS, the
publisher has agreed to process orders, received through A IBS, at the old price until 31 March 1976.
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ORDER FORM:
Check the progrems which you wish to ordar and fil out the foim on the next pags.

General Skills

howto ...

[0 8101 Maks Seral Dilutiuns

O 8102 Fill. Emply, and Glean a Syringe Using Asaptic
Techrigue )

[J 8103 Usa a Syiings Typs Automatic Pipetior

0 8104 Dvy to Conzlant Welght

[J #8105 Titrate Lising a Burstie

[0 8106 Prapare a Microzcopa Wet Maunt

[0 #8107 Welgh to More Than 0.1 Gram Using a
Double-Pan Single-Baam Balance

[0 ®©108 Weigh Mors Than 0.1 Gram Using a
Top-Loading Electrical Balgnce

] 8109 Weigh to the Nearest 0.1 mg on a Semi-Micro
Analylical Balance )

[J 8110 Use Laboratory Thermamaiars apd 1o Gonvert
Betwesn Celclus and Fahrgnheil Scales

1 8111 Use Measuring, Volumetric, Pasteur and
Lambda Pipeitas

0 8112 Use Volumalrle Glassware . |, . Gradyated
Cylinders, Flasks, Beakers, and the Volumeatric
Flask

{1 8113 Use a Clinlcal Mods! Centrifuge

0 8114 Conztuct and Read Linear Graphs

[J 8115 Prapare Weight Percent, Valyme Percent, and
Welghi-Volume Percent Sajutiong

] 8118 Measure pH wiih Ghsmicsi |ndicaiors and a
Simple pH Mater

O 8117 Filter Ligquid Suspenslons Using Gravity and
Vacuum Techniqu '

[0 8118 Measure the Transmillance and absorbancs of
Bolutions with a Simple Spectrophotometer

[J B118 Mix Salutions of Sclids in Liguids and Liquids
In Liquids

[0 8120 Prepars Standard Solutlona for Volumetic
Analysis

[0 8121 Prepare Naormal and Molar Solutions

3 B122 Use tha Metric System of Length, Volume and
Mass Measurement (S Units)

[J B123 Clean and Care lor Common Laboratory
Glassware

[0 8124 Use Thii: Layer Chromatography for Simple
Saparallons )

0 @125 Uae Papar Chiomatography for Simpie
Saparations

OO0 8126 Use Column Chromatography for §imple
Saparatlons

0 8127 Use a Hand Refractometer

Field & Museum Skills

hew to. ..

[0 8401 Plant Seediings

O 8402 Tranaplant Seedlings into Fats

O 8403 Transplant Seedlings From Flats 10 Pols

0 8404 Waler Gréenhouss Flanta

[J B405 Ferillize Greenhouse Flants

[ 8408 Recognize and Conirol Common Greenhousa
Paats

[0 8407 Usathe Swedish Incrament Borer

O 8408 Prepare Study Skins of Small Mammals

[0 8409 Collect Insects by & Varlaty of Mathods

0O 8410 Praserve insecis

1 8411 Pith a Frog

1 B412 Collest and Test Sall Samplas

[J £8413 Rool Plant Cuttings

[0 B4i4 Pardorm Germinalion and Viapiiity Tests on

-1
[0 B415 3afaly Use Sprays and Dusiy on Plants
[0 8418 An Introduction to Plant Pellination Techniques

$29.50
$29.50
$29.50
$29.50
$29.50

$29.50
$29.50
§29.50
$29.50
$2950
$29.50
$2850
£29.50

$28.50
$29.50
$28.50

Animal Handling Skills

hawto . ..
[0 8201 Handle, Restraln and Gavags a Mouse %£29.50
{1 B202 Fecal Sampling for Microscople Analyais $20.50
{1 8203 Handle, Restraln and Gavage a Rabbit ang )

Guinaa Pig $20.50
[0 8204 Handie, Restrain and Gavage a Rat £23.50
[0 8205 Handle, Restraln and Gavage a Hamster and o

Garbll £22.50
[0 8208 Handling, Restraint, and Adminisiration of
i Subecutanaous and Intramuscutar Injections for _

the Dog $20.50
) 8207 Handiing, Restraint, and Administration of

Subtytaneous and Intramyscular Injections for _

the Cat $20.50
1 B208 Oral Administration to the Dog and Cat 529.50
{1 8209 intravenous 'njection of the Dog and Gat £29.50
[0 8210 Adminisiration of Injectable Anesthétics to

Daogs and Cats £20.50
] 8211 Houslng of Laboratory Animals £20.50
{1 8212 Sanitation of Housing for Laboratory Animals £20.50
[0 8213 Administration o6f Injeclable Anesthetics fo

Habhita £24.50
0 8214 Adminisiralion of Anesthetics to Rodents £20.50
[] 8215 Infracrbital Blesding of Rodents and Rabbits £20.50
[0 8216 Bipad Collection from Supsrficial Veing ol

Rodents and Rabbits $29.50
[ 8217 Blood Coliaction from the Desp Vasculature

and Heart of Rodants and Rabblis £20.50
[] 8218 Euthanasia for Rodents and Rabbits £25.50
[1 8219 Separation of Plasma and Serum from Bload £28.50
[] B220 Intravensus Injection el Redenls and Aspbits £25.50
0 8221 Subgutaneocus, Intramuscular, and 'itraperitonaal
} injection of Rodents and Rabbiis £29.50
O 8222 Inroduction to inhalation Anasthesia £29.50
[0 8223 Perform Chamber Euthanasia £29.50

Environmental Skills

howto.. .
1 8301 Make a Sisve Analysla of Boitom Sedifmanis $2850
[ 8302 Measura ths Dissclvad Oxygen Content ot o
Water £26.50
[J #303 Sample Banthic Populations $29.50
[J 8304 Usg a Plankton Net $2550
[0 8305 Measure Watar Hardness £2950
[0 8306 Analyze for & Heavy Maial in Environmental
Waterms, Par i, Absarption Speciroscapy £29.50

[J 83207 Analyze for 8 Heavy Melal in Environmental
Watars, Part il, Atomic Absorption §pectro- )
seopy $2950

{7 6308 Analyze for a Heavy Matal in Environmanital
Watars, Pat Ill, Anodlc Stripping Viltam-

mstry §26.50
{J 8308 Analyie for Chiorinated Hydrocarbon pestl-

cidea In Wataf Using Gas Chromalography $2050
[0 8310 Analyze for Chlorinated Hydrocarbon Pesi- .
) cides inn Soll Uslng Gas Chromatography $29.50
[J 83i1 Measure Total Suspended Mattar In Erviron-

mantal Watera $2850
[7 B3iZ Measurs Chemical Oxygen Demand (COD) In

Ervirgnmantal Waters %2850
[ 8313 Measure Ammonia and Organic Nitrogen in i
N Environmantal Waters {2 parls) £59,00
[7 B314 Measure Total Phosphate In  Environmerial o
- Waiafs $20.50
{7 8315 Measure il and Greasa In Aqualle Ervirgn-

ments %2050

See next page for additonal programs
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Alli d H “h Ski" 0 8818 Use a Sphygmomanomater $29.50
_ ls _ aa - l s [0 8618 Parform Bactarlglogl.al Exsmination of Water
e by the Miltiple Tuba Famentation Method for
hov:to, .. Callform Organisms 140,00
8601 Use of Assplic Techniques in ths Tube Tranafer O 8620 Perform a Bacterlological Examination of Water o
= gg Bactatia o $29.50 by the Membrine Filtration Method $40.00
O 8802 Prepare Culture Madla Solldified with Agar §29.50 0 8621 Parform a Gross Exan.nation of Urine £29.50
[ 8803 Pour Agar Plates §29.50 [0 8622 Enumerats Plalalets with a Coulter® Counter $29.50
[] 8804 Pour Blate Tachniyue for [solatics of Pyre [ 8&24 Prepare a B'ond Smear on a Microscops Slide o
- Cultures §$20.50 and Uaa Wright's Staln $20.50
8605 Sireak Mutrlant Agar Plates 1o Isclate Bacterial. 0 8826 Measuré Serum Glucose Using the Manual o
D 8805 furmak Nutriant Ags N ' $29.50 O-Toluldine Mathod $20.50
[ 8806 Determine Microblal Susceptibility to Antiblatics O 8826 Collact and Transport Microblal Specimens N
o Using the Agar Diffualen {Kirby-Bausr) Mathod §29.50 from Surfaces Using a Sterlle Swab $29.50
[0 8807 Prepars Ricod Agar Plates $29.50 o sez7 E@pargpmlcfr?g:gﬁhSI!ﬂ%; at Al;}ﬂ'lgl ‘Ep:éﬁlmgna
n a _ - I TP y the ParcgiP~ Jethad. Part!, How to Process
0O 8808 Make & Differential White Blood Call Count fror . the Spetimen “ixation, Nehydration, Clearing
4 Preparsd Slide B §29.50 and Paratlin nfltration) $40.00
{7 8809 Détermine & Red Blood Cell Goynt $29.50 [ 8628 PreparsMicroscope Slides -+ Anlmal Specimens
1 8610 Gulture Anaerobic Baciera by the GasPak® By ihe Pa.iffin Mathed. Part i1, How to Embed
ethod ; $29.50 the Spacimen in Parafiin end Propare for
[0 8611 Separate Prasma and Sewwm From Whole Biood §29.50 O 8629 gacuanm‘gl o5¢0pa S| { Anlmal Spac #4000
— . & - s e e B rapare Microsco iues of Anlmal Specimens
€1 8812 Determine the A, B, O. and Rh Type of Blaod $20.50 - by the Paraifin Mathod. Part 11, How 1o Make )
[3 8813 Determrine a Hemalocrt (P.C.V. Mathad) §20.50 Paraffin Sactionz with a Sotary Microioms $40.00
[0 8814 Frepare Bacterial Smears and Use Mathyisne ) [0 8830 Prapars Mlcroscope Siides of Anlmal Spacimens
Blus and Gram Stalns §29.50 gv lr}‘el Pg;ﬂ‘lliﬁ Mathe o '%’( Hawlip hﬂﬁuni
. e e mbinms nr b araffin Sections on a Siide, Staln with Hama-
O &8s gg‘:l!“ﬂ Count Microofganiama on Membrane $29.50 toxylin and Eosin, and Apply & Covar Glass $40.00
T L [J 8831 Prepare Microscope Slidas of Animal Spacimens
O 8616 Letermine & White Blood Call Count §29.50 by the Paraffin Mathod. Part V, How ta Maln- )
[J 8817 Collect Microorganisms on a Membrane Filtar $29.50 taln and Adjust a Rotary Mierotome and Knife $40.00
Addifloral Blotech student Guides (25 Booklels pec Bayx)
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The 1976 Asia Foundation Grants

The Asia Foundation is continuing its support of biologists who are
pursuing pre- or posidoctoral graduate study in rhe United States and
who intend to return to their home couniry uper completion of their
wark, Nationals from the following countries are eligible for awards
urzder the program: Afghanistan, Bangladesh, Burma, China, Hong
Kong, India, Indonesia, Japan, the Khuner Republic {Cambodia), Korea,
Laos, Malaysia, Nepual, Pakistan, the Philippines, Singapore, Sri Lanka
{Céylon), and Thailand.

Those qualifying on the above criteria are eligible to apply for the
following:

Grants-in-Aid — The Asia Foundation has authorized the AIBS to offer
grants-in-aid of up to $250 each to qualified Asian biologists or
sci¢ntists in closely related fields for the purpose of assisting them to
complete research projects. The grants may be used to purchase
malerials, literature, or to obtain clerical service for the preparation of a
thesis or final report.

Travel Awards — The Asia Foundation has authorized the AIBS to offer
graits of up to $200 each for travel or per diem expenses 1o enable
Asiin biologists who are visiting the Urlted States to conduct research
or pursue graduate studies 1o attend the 1976 Annual AIRS Mceting a*
Tulme University, New Orleans, LA, 29 May-5 June.

Asfan Foundation Award - The Asia Foundation has established the
Asia Foundation Award for outstanding research published during {974
or 1975, Papers may be submitted by the author, his mentor, or any
co-vorker in the fields of biology, agricultuse, natural resotirees and
basic (nonclinical) medical science. Only single author papers will be
coriidered. The award, to be presented at the AIBS Annual Meeting,
carfies an honorarium of $400, plus up to $150 to cover fravel
expenses. In the event the recipient has already returned to his home
cousitry, the honorarium award will be made in absentia.

Procedures:
Granis--Aid and Travel Awards — Application forms are available
from: AIBS Asia Foundation Program, 140! Wilson Boulevard,
Arlington, Virginia 22209. If the applicant is a student, the need for

such 2 grant must be established by the student’s major professor or
department hesd. All applicants must explain the limitations of their
present financia! aid and must state an intent and expected date of
retum 10 Asia in the near future. The wniversity or ofganization
affiliston in the home country, an explanation of source of present
financial support, and a brief paragraph explaining present research
should be included in the application. Deadline for receipt of
applications is 15 April 1976; notification of action will be made by 30
April 1976.

Ajsta Foundation Award ~ No application form is required. Five 5
copies of the paper should be submitted to AIBS Asia Foundation
Program at the address given above. The paper should be accompanied
by a briel statemeni indieating the (l) author’s U.S. address; (2)
university oI organization affilistion in his home country; (3) social
secirity number; and (4) expected date of return te Asiz. Final date for
receipt of papers is 15 April 1976; the recipient will be notified on of
about 30 April 1976.

Biology Students!
AIBS Student Chapter Regional Conference

W
The Student Chapter at Moravian College, Bethlehem, Pennsyl-
vania will sponsor an AIBS Student Chapter Conference o 10
April 1976, Undergraduates in the fields of biological sciences
will present papers ccncerning their research and several
workshops will be offered. Further information can be
obtained by wiiting to:

AIBS Student Chapter
Biology Departmen:
Moravian College
Main Street and Elizabeth Avenue
Bethlehem, Pennsylvania 18018
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