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Introduction (
Biology laboratories are usually conducted in campus facilities
during specified hours. Financial, logistical, and instructional
- problems’ bring/into question the efficacy of offering under-
graduate biology laboratories completely in this traditional
*manner. We would like to presént an option, the take-home
laboratory. Using self-instructional materials and simple, inexd
pensive equipment, students can work on the take-home
laboratory at times and in places they choose. The také-home
activity can substitutc completely for work normally*done in
the laboratory, or it can be designed to better preparc the
students to approach activities which they must do in the
laboratory. Both procedures result in a more cfficient use of
laboratory space and teaching .assistants, in addition to
offering laboratory experiences which are more effective. .
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Ann Maric Norbcrg and Ruth Von Blum arc in the Lawrcnec Hall of
S’cnlcncc, University of California, Berkeley, California 94720
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g Take-Home Laboratory Activities:
 One Answer to the Time and Space

Ann Marle Norberg and Ruth Von Blum . .

~ There is general interest in improving the laboratory activities,

“~

-
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Problems Affecting the Biology Laboratory

'

but we are faced with several probléms. First, increasing costs
and decreasing résources have resulted in less money for
purchase of capital or expendable equipment and for hiring
qualified teaching' assistants (Glenny 1973). Swelling enroll-
ments in undergraduate biology courses compound this
problem. - :

©
N

Second, these expanding -errrollments magnify logistical diffi-
culties. The limited time that teaching assistants can offer
students and the amount of laboratory space available on
campus restrict the quality and efflciency- of the laboratory
experience. Complications occur when gn attempt is made to'
provide supplies and equipment to large numbers of students.
Offering students the opportunity to undertake individual
investigation amplifies these logistical difficulties.

The third aﬁd@;st’ crucial problem is ‘instructional. Many
faculty members have never asked themselves how the
laboratory can be instrumental in reaching cPurse objectives. It
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i3 not surprising, then, that the laboratory usually does not
justify the expense in time und effort required to maintain it.

A

Take-home mpaterials can achieve several laboratory objectives.
When obgervations do not require the use of the microscope or

The laboratory portion of the beginning biology course should _other major cquipment, a student may take a kit (consisting of

be gpecifically designed fot making observations. learning new
techniques, and initiating individual investigation. These activi-
tics are fundamental to learning biology and may be ap-
proached only in the laboratory portion of the course.

[ Take-Home Laboratories -

4 é))I’his combination of financial, logistical, and instructional

problems makes it difficult to offer a worthwhile laboratory
component. We have been testing a model for Jaboratory
instruction involving ceparation of the observational, training,
and investigative functions of the laboratory, approacliing each
with appropriate celf-instructional materials (Von Blum 1973).
We have adopted this model in segments of the large, (600
students per quarter) introductory biology course for majorg
(Biology 1) at the University of California, Berkeley. We have
tricd to. (a) define the objectives of each ‘activity in
operational terms, (b) present materials in a self-taught,
self-paced manner, (¢) vary the laboratory activities co that
fewer students work on the same activity gimultanequsly, thus

' necessitating fewer pieces of equipment, and (d) transfer a
portion of time the student normally spends in the laboratory
to the ficld (Carter et al. 1974) and to the home. These
take-home laboratories provide' an opportunity for large
numbers of students to participate actively in laboratory
activities even when laboratory facilitics and teaching staff are
limited.

CONTENTS

1 Take-Home Laboratory Activities' Onc Answer to the
Time and Space Problem, Ann Marie Norberg and
Ruth Von Blum

5 Application of a Cooperative University/Middle School
Model to Enhance Biology Education A/ccountability,
J. T. Zigler, J. R. Hendrix, and T. R. Mgrtens

8 AIBS Pre-Summer School (,‘.ourses
9 An Audiotutorial éuccess. Richard D. Kelly
11 A Report on Computers in Biological Teaching,

R. P. Banaugh

Opinions expressed by the authors are their own and do
not necessarily reflect the opinions of the American
Institute of Biological Sciences,nor the institutions with
which the authors are affiliated.

AIBS EDUCATION REVIEW. Published by the AIBS Education and
Communications Department, 1401 Wilson Blvd., Arlington, VA
22209. Editorial Board: Robert Franke,, Richard B. Glazer, Stanley E.

\ Gunstream, Charles Morlang, Jr., Newell Younggren. Editorial Staff:

Richard Trumbull, Publisher; Richard A. Dodge, Editor; Sophie Dodge,
‘Managing Editor. Subscription free to AIBS members. Published
quarterly. © 1975 American Institute of Diological Scicnces. Vol. 4,
No. 4, December 1975, M

gdimple, inexpensive equipment and/or organisms) home to
work with at histher own pace. Written programmed instruc-
tion (tutorials) carl.guide the gtudent through such obgerva- ’
tions. Thus a portion of the observational activitics normally

* done in the laboratory ‘can be done at home. This is only
possible “becaule the tutorial is used as a gubstitute for the
teaching assistant in guiding student work. Many investigative
activities usually performed in the laboratory may also be
bartiully or completely carried out at home, with students *
returning to the laboratory only to make observations or
collect data requiring the use of gpecial equipment.

Some of the initial stages of training in the use of equipment

or in techniques can alsp be done at héme. In addition,

students can be provided with theoretical background informa-

tion to facilitate work which must be carried out in the

laboratory. These are tasks which are normally performed with

the help of a laboratory manual or text. Written programmed

ingtruction, however, can perform these functions more

effectively. . : '
There are many advantages to these well-gtructured. take-home

laboratories. Students can wotk at their own pace. If branch-

ing programs are cmployed, students may work at their own

level, a rare circumstance in most tightly run laboratories. The

use of programmed instruction can help insure that students

achieve a level of competency before they work in the campus

laboratory. Experiments‘that require careful and frequent

observations can’ be carricd on at home (c.g., Drosophila

genetics crosses) since students may attend to them each day.
Because cach student is spending oily a portion of time
working in the formal laboratory setting,-larger numbers of
students can wotk e’ffectively\l’rhli_m"ited laboratory space.

Take-home’ laboratories which are complete by themselves
may be coordinated with activities which must be carried out
in the laboratory. For example, in the unit ‘*The Seed--The
Origin of the Sporophyte," students make observationg at
home of angiosperm seeds with the help of a programmed
puidéxhis take-home laboratory can be used alone, or it may
be couplc¥qwith in-laboratory observations of primary and
secondary grwth in plants, involving the use of the compound
microscope to observe both prepared glides and fresh hand
sections.

Suml?\ary of Take-Home Lx;boratory Activities

Following is a summary ofslhe take-home laboratory activities
developed and tested at Berkeley. In another paper (in
preparation) we shall dagcribe field trips and other outdoor
investigations that involve large numbers of students (e.g., all
600 students in Bjology 1) in ‘projects outside the biology

. laboratory.

.

GROUP A: Complete laboratory nctivlties‘done at home.

1. The Seed-The Origin of the Sporophyte: The student
takes home soaked sceds (pea, corn, and bean) and observes
their characteristics with the aid ofpa programmed tutorial.
This is followed by guided observations in the laboratory. on
primary and secondary;(gvth in plants (Von Blum 1973).

- .
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2. Control of Plant Developmeny: We supply the students
wnth ceeds (e g, corn, bean, radish, normal and dwgrf peas),
atyrofonm ctips for puts, and vgrmculite or sand. Theystudents
germinate the teeds at home and obcerve the developmental
morphology of flowening plants.  They deh‘gn experimenty
which analyze the control of plant growth h al}. the
mgcfunty of the kitchen biologist. For cxamplgﬁy may uce
plant hormones (e.g.., austin, kinetin, pgibbe " available
from the biology storeroom or various hght conditions (e.p.,

“dark vs. lght, varying length of hpht and dark periods, or

different wavelengths of light using colored filters). .

3. Photogynthesis 1n Elodea. Factors Influencing Oxygen
Evolution. Students take home from the biology laboratory a
sprig of Elodea (an aquatic plant), a lurge’tcst tube, a container
of 0.5¢ NaHCOj3 solution, and squares of colored cellophane.
They provide from their own supplies a bowl of approximately
500 ml, as a water bath, and a lamp with a 60-watt bulb. They

determine the effect of light intensity, color of light, tempera-

ture, and concentration of carbon dioide on the rate of
photogynthesis as ‘evidenced by evulutmn of large oxygen
bubbles from sprigs of Llodea

GROUP B: Take-home tutorials
in-laboratory activities.

providing background to

4. Introduction to Drosophila- At home, the student works

through a tutorial on Drosophila (fruit fly), its life “cycle,
identification (sex and mutant characteristics), handling, and
how pgenetic crosses are made. This is supplemented in the
labor:ﬂf)ry with actual handling and identification of flies
using a few audiotutornal stations. Students observe the various
stages in the life cycle at home? and they carry their vials of
flies back into the laboratery to make fly counts and crosses.

5. The Coevolution of Plants dnd Pollen Vectors: This tutorial
describes the basic structural features of flowers and the
mofphology of the vectors which pollinate them, culminating
in a discussion of coevolution. The student takes home a killed
bee and a flower to make observations in preparation for a
tape-gutded field trip (Carter et al. 1974). h

!

¢. Diffusion, Osmoais, and Biological Membranes--Cell Perme-
ability: At home the students ust~a tutorial to review the
fundamental principles of diffusion, osmosis, osmolarity, and
tonicity in preparation for an in-laboratory observation/experi-
mentation exercige that uses hemolyrw to explore the proper-
ties of membranes.

7. Working with Enzymes: Students use a programmed
tutorial to learn the general properties and specific kinetics of
enzymes. This is in preparation for a laboratary involving the
design of experiments demonstrating the d»yn?hnics of salivagy
amylase (sge acknowledgments).

-

/"

G 6UP C: Take-home tutorials providing background to
uipment.

8. apd 9. Spectrophotometer and the Hand Spectroscope:
Separate tutorials explain the theory and operation of the
spectrophotometer and the hand spectroscope, preparing the

- student m\%ze them in several laboratory exercices.

e 4
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10. The Compound Ml'croscupe':\) The stugents construct, with
the help of a programmed tutorial, a compound microscope at
home with two small plastic lences, and make obgervations to
visualize the optics and theory of the compound migrdscope.
In the laboratory, the students use apother tutorigl to learn
the operation of the compound microscope, and they make
compiricons between the home microsope and the laboratory’
microscope.

11. The Hemocytometer (Counting Chamber): Before work-
ing in the laboratory, the students study an illustrated- tutorial

. describing the hemocytometer to familiarize themcelves with

the dimensions of the grid, the cover glip, and the best
technique for filling the counting chamber. The students then
uce the counting chamber in the laboratory to estimate the
relative numbers/ml and sizes of microorganisms, etc., in water
sampléa, guch as in micgpsuccession flasks. -

s

Evaluation of the Take-Home Laboratories

In course evaluations, Biology | students previously expresced
quite negative attitudes toward the traditional lgboratories.
Many studentd considered their laboratory experiences dull,
tedious, and a waste of time. Since our gradual introduction of
self-paced laboratories, executed at home and in the labora-

“tory with the guidance of written tutorials, the students’

attitudes toward the laboratory have become /quite positive.
This has *produced a quiet revolution. Now many of the
Biology 1 laboratories have take-home components, some of
which are individual investigations., ‘

Qver the past threc years we have evaluated and reviced our
take-home labotatories. As part of our formative evaluation we
selected several sample sections (24 students) to get detailed
comments about their responses to the materials. Table |

TABLE 1

Students’ Attitude Toward Some Specific
Take-Home Laboratory Activities

Percent Students Responding with g epf A or B
(on a Scale of A to/F)

Cell
4 Drosophila  Permeability . The Seed
(N=71) (N=1T (N=22)
Doing the laboratory
activity at home 57% . 897% 48%
Overall evaluation of
tutorial 82% 837 1% |
l[ffeutlveneqs of take-
home materml com-
pared to presentation .
by teaching assistant
and/or laboratory
manual | 57% 88% 71%
Helpfumess in supply-
ing background infor- !
mation / 715 9477 *
*Complete lab(;ratory experience in itself.
h °
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sumganzes theee students’ attitudes toward several of these
take-home exercises and the time spent working at home. This
summary 15 mainly from the evaluations ul lhc Fall Quarter
1973 and Winter Quarter 1974,

Additional attitude evaluations from the entire cluss reveal
that theéystudents 1n general do like to do laboratory activities

at home. We also have stronpg evidence that the students hl\c'

and feel that they benefit from the programmed lnstruutmn
used 1n thege umits (Table 11).

« TABLE Il

Student Attitude Toward Take-Home Activities
And ngtummed lnmuunon

OPINION OFF THI' TAKE-HOMI: I-Xl'R('ISl-S

Fall *72 Fall 737 Spring *713
5 .
(N-508) (N=1339) (N=216)
Good Gnteresting) 5677 53 591
Ambivalent (OK) 200 . 217 14
Disliked ' BTG 0 L 20

REFACTION TO I’R()(:RAMMl D INSTRUCTION
(BOTH IN-LABORATORY AND AT-HOME)

Fall *73 Spr)ng 73 Winter 74
\ . (N=328) (N=275) (N=1329)
Like (helptul) 88 T 747 B1%
Anmbivalent (OK) 8t 167 9t
Dislike (not helpl’ul; 57 107 104

/

In their evaluations of the take-home laboratones, students
expressed the following general points. Coincidentally. these
reactions  summartze many advantages of programmed
mstrucfton.

® Laboratones were organized, clear, Zmd concige. Lectures
and textbook were better understood after doing.tutorials.

® Students could work at own speed and at own u)nvemer;c.e

® They received individual help and attention.

® Students could get information before laboratory to allow
bagis for questions. .

® Questions in tutorials forced rgader to examine topics
rather thin pasgively skimming them. = -

Along with this attitudinal data, we have some evidence that
- students were able to reach the cognitive objectives specified
for each unit. For example, Table 11l shows the increase in
understanding of optics demonstrated by students who went
through the at-home unit on the microscope. Several of these
‘ students commented that they understood optics much better
“after working through the take-home tutorial than they did

from their physics course.

The length of time students spent on a take-home laboratory

depended preatly upon the nature of the exercise, each

student’s background, and the pace at which they worked. For

example, with the written programmed introduction to the

spectrophotometer, the

minutes and averaged 30 minutes at home. In a sg¥f-contained
2
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students gpent between 15 and 60,

TABLE 1l ~

* Opties and Microscope Theory
Mean Pre/Posttest Scores

VPre{e!.t il 7 Posttest )-(2 171-')5(2|

van o2 (N=202) (N=403)
’ S99 H4t ‘ 2549

Winter 1974 (N=42) - (N=73)
674 T 85 184

o

o

.umcrvatxonnl laboratory such as “The Seed The Origin of the

Sporophyte,” students averaped two hours at home. Since the

~work is celf-paced, some students may spend 15 minutes on.

the shortér exercices, while an occagional student may spend as
long as eight hours on the longer laboratories.

Sumiary o ' .
The take-home laboratory presents an ullerrkutive to traditional
biology in-luboratory activities. 1t can stand alone as a
complete laboratpry, or can be an important preparation for
in-laboratory activities.

In our evaluations at the University of California, Berkeley, we'
found that Biology | students liked working at their own pace
and making observations at home with the take-home lubora-
tories. They preferred the concise presentation of information
and the well-gtated questiom-and-answer format to the more
traditional laboratory manual or to a teaching assistant's
presentation. Pre/posttests demonstrated that they achieved
the instructional objectives specified in the take-home
tutonals.

These take-home laboratories were developed through a grant
from the National Science Foundation for use on any campus.
Other biology courses can use our approach to tz%ke-home
laboratories and/or our materials. We have trial units available
now which include the cxercises plus tvaluative materials.”
Interested faculty should contact the authors.
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l Announcement

Undergraduate Student Paper Contest

\'\

- .

We are pleased to announce the continuance of the
Undergraduate Student Recearch Paper Contest as an
important part of the AIBS student program. Listed
below are the guidelines for submission of papers.

1) The contest 15 open to any undcrgmdu.ntefp Augy
student who 1s an individual member of AlB

2) The paper may be on any biological research topic
utilizing style and format of presentation appropriate
for reporting scientific research.

3) Papers must be submitted on or before 15 March
1976, and notification of .nwards will be made no
later thun | May 1976.

4) The winner will receive an all expense paid trip to
present the research paper at the Annual AIBS
Meeting ™ to be held at
Orleans, LA in late May 1976. Awards will also be
made to the second, third and fourth place runners-
up.

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

o

Manuscripts are to be submitted to the AIBS Education

Department, Attention:  Undergraduate Student Re-
search Paper Contest.
<7
. » -

Tulane University, New -
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Appl}k&tion of a Cooperative

University/Middle School Model to
Enhance Biology Education Accountability

J. T. Zigler, J. R. Hendrix, and T. R. Mertens

“What is accountability? Qperationally defined, accountability ’
is the reporting of achievement against promised accomplish-

ment” (Roush et al. 1971). The first step in the method most

commonly uced to ascess accountability is the establishment of

poals and performance objectives designed to fulfill thece

goals. The second step is chumucnmuully the measurement of

the gvert behavior implied in the objectives. To assess student

achievement relative to promiced aucompllﬂhment pre- and

posttests are administered.

Increasingly, thé: general public is demanding a full justifica-
tion of educational policy decisions and program operations.
The often disagrecable but legitimate demands of the various
publics cerved by the profession require educators to add’reg}s
themselves to the problem of accountability for their deci-
sions. Confusion about the goals and objectives of contempo-
tary education and disillusionment with the quality of the
prepnrutio?fnf students are illustrated by the number of school
bond issues and levies th#t have failed in recent years, the
rising digcontent of teachers, the dejected attitude of many
students, and the inflationary cost of education relative to
static or even declining revenue sources. Thece events demon-
strate a need for educational institutions to be accountable aj
are other social ingtitutions (Roush et al. 1971).

The purposes of acgountability are numerous and encompass
the entire educational establishment. Schools must try to meet
the goals that they have established. Teachers must attempt to
}demonstrute measurable evidence of student learning; by doing
so the teachers will be accountable to studens, parents, and
school authorities. Furthermore, educational, accountability
allows for the establishment of valid cost-benefit standards in
the allocation of funds (Ornstein 1973).

Historical Background

The earliest movements toward a program for educational®
accountability were made by the federal government when
considering funding and granting of program_monies. The
Elementary and Secondary Education Act of 1965 established
.guidelines for evaluation of programs in order to monitor the
use of approximately five billion dollars per year provided by
the Act. In 1967 the U.S. Office of Education began requiring
cost effectiveness program audits for bilingual and dropout
prevention programs (Nuvv,ﬂis and Lewis,1974). As a result, a
framework for theasuring educational accountability emerged,

and currently pressure from the various publics is demanding
mc.orporzmon into classroom activities of methods designed to
enhance edutational accountability.

J. T. Zigler is a middle school science teacher in the Tipp City. Ohio
public schools. J. R. Hendrix and T. R. Mertens are in the Department
of Biology. Ball State Universi;g. Muncie, Indiana 47306. »
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The National Science Teaghers Association suppests that the
cehool and the community offer tangible cvidence that gpeeific
cdugotional guals{';verc cstablished, and that appropriate
procedures were desipned to meet and implement the goals, ag
well a3 to cvaluate the procedures (NSTA 1974). The
cducational accountability movement continues to involve all
of thece prior phates, but even more specifically, the National
Science Foundation encourages accountability when it pro-
vides funds for its ceience education projects. The NSF, along
with others ceeking accountability, desires quantitative evi-
dence of project effectiveness since such cvidence may be
rubjm.tcd to statistical analysis.

Onc program producing such evidence was developed by the
Department of Biology at Ball State University. This program
enabled fourteen institute participants to apply a modcl
designed to cnhance educational accountability with ghe
students an their own  classrooms  during acedemic *ur
1973-74 The implementation of the model posed an tmpor-
tant question "Could a model, dmgncd to enhance cduca-
tiondl accountalulity developed by umvermty scicnee educa-
torg, be uced to e )um,c biology educational accountability in
a public mddle <chool”” The answer could only be found by
attempting to use and acsess such a model.

Implementing Instructional Improvements

{ combined summer/inservice institute was yonducted 1n the
summer of 1973 and throughout acadenuc year 1973-74 by
Balt State University  Thirty-mne teachers participated 1n the
eisht-wegk summer phace of the projest. The summer propram

- was designed to update the participants with res ipect to recent

advances 1in biology and in the philowophic bases for contem-
porary bhiology matruction ” The lonp-range roal of this pru)eut
wis to asast the participants tn implementing modern biology
educational matenials, phlosophy. and nstfuctional strategies
in their own classrooms

Prior to the start of the project, participants were asked to
complete an assessment of nstitute topies as related to therr
perceived nstructional needs Thewe assessments were wsed to
aid- the staff 1n adapting the institute program to participant
needs and to assist the participants in assessing their respective
mstructional programs.

During the summer phase of the project cach participant
enrolled 1n an apht-quarter-hour course which emphasized
recent developments in biology and modern laboratory investi-
gations. An additional four-quarter-hour course was designed
to assist the participants in using modern educational theory,
teaching stratepues. and structional methodology in preparing
to teach contemporary biology principles to public school
students. Emphasis was placed on BSCS curricular materials,
philosophy and methodolopy. Teaching stratemes useful in
teaching BSCS curricular materials were stressed with all
Jparticipants, regardiess of pgrade Jevel taught or curriculum
currently used. .

The inservice followup project involved 14 participants who
lived witliin a 75 mile radius of Ball State University. The
inservice project was designed to assist the participating
teachers 1 applying. in their own classrooms, the knowledge
and <skills gained during the summer of 1973 Participants
developed anstructional umits consisting of speaific perfor-

RIC | 7
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mance objectives, 'prc-/puattcuts. and teaching strategics appro-
priate for mceting the needs of the students in their logal
gchool systems. .
A faculty member from Ball Statc University was desipnated as
the Coordinator of the School Science Visitation Program. The
duties of the Coordinator were to work dircetly with the
teachers and their local school administrators.” Each participant
was visited twice per quarter by the Coordinator. During thege
visits the Coordinator attended the participant’s classes and
consulted with local cehool administrators. The purpose of the
visits was to facilitate the implementation of each participant’s
instructional objectives. In addition, once cach quarter all
participants mct on the university campus with the entire
project staff and shared instructional materials that ‘each
participant had created, uced, and evsluated.

Application of the Model to Enhance

" Educational Accountability

The entire model (Nisbet et al. 1975) as it was applied by cach
participant in the incervice program is summarized ag follows:

1. Assess students’ needs relative to the roals of the logal
school’s science program.
3

-

[

Develop a curricular puideline based on this nccdn
assessment.

3. Develop teaching units, performance ()bjectiVe‘ﬂ, pre-/
posttests, and propoged instryctional strategies for
attaining the pgoals.

4. Establish content validity for the pre-/posttests.

S. Administer and score the pretest for each instructional
unt. ’
6. Analyze pretests and modify unit content and instruc-
tional strategy based upon the pretest data.
7. bmplement redesigned instructional strategy by provid-
. ing students with performance objectives and pretest
results.

.

B. Administer and score pusttests after completion of
instruction, ,

Y. Compute t test based upon the meun of the pre-/post-
test paired measures.

10. Evaluate student progress and the instructional strategy
based upon test results and an analysis of ¢-test data.
11. Repear steps three through ten for each subsequent
' unit,

The teacher, working with the school principal and the
Coordinator of the School Visitation Program, assessed the
needs of his students relative to the goals of the school’s
science program. The goals included those mandated by state
requirements, those developed by the local community, and
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thoce dictated by’the perchnal needs of thg students. The stote
godls are established by leading feicnco cducators, scientists,
and cducational psychologsts working it offfcert with the
state departfient of public instruction, The local community
coals reflect the values and mores of-the populace cerved.
Fimally, the pesconal needs of-the students are established by
an onalysis of the students' background,' and intellectual
developmental level. Thece congiderations cstubll{&h the param-
cters used by the teacher, principal, and Coordimator of the
School Science Viatation Program when developigg o curricu-
lar plan The teacher proceeded to outline and develop cach
instructional unit to be precented, using the curriculer plan ag
g guide. In the ‘cource of developing a uhit, thg _tecacher
canstructed behavioral or performance objectives and devel-
oped pre-/posttest 1items designed to measure each objective.
The Coordinator of the School Science Visitation Program
reviewed the objectives and test questipps, and established
content and face validity for each question. If the Coordinator
concluded that some questions did not measure the perfor.
mance objective for which they were- desgned, suggestions
were made for improvement.

The pretest was administered before s unit of imstruction
carted. The pretest wag designed to deterfnine student cntry
behavior with respect to the specific objectives. Data from the
pretest enabled the teacher to decide which objectives necded
ta he stresced in order to meet student needs. Modification of
specific instructional strategies, as was indleated by the pretest
results. followed and emphasis wag placed on the objectives

ceding the most attention. Students were given a copy of the
unit objcetives and the rosults of their pretest. A posttest wos
adminjatercd following the instruction. A statistical analysis of
the pre-/posttests provided evidence concerning the amount of

- ftudent lcarning that had token place..

o
o

Data
Computer printouts of the anatysis of test data for cach class
section included: individual student's ccores, fre‘quency of
each cecore, cumulative frequency, peoreentile rank, mcan,
standord deviation, individual normalized test ccores, and an
angwer distribution tally. A total test population computcr
analysis included: item difficulty, item diccrimination, reliabil-
ity cstimate, and standard crror estimate for cach test.

Additional data were obtained by applying & f test to !flc
individual paired’ pre-/posttest scores. Individunl pre-/podttest
cedres for cach cection were analyzed- usifig a two-toiled ¢ test
designed to test the null hypothesis that the difference
between the means of the pair-wice mcaaufﬁs ig equal to zero.
The teacher uced this information to evatuata stdent progress
and the effectiveness of hig own ingstrultional stratogy.

kY

_Interpretation of Data

If statistically significant incrcases in geores were revedled, the
instruction uged for that.unit was considered to be effective.
The probability that the differences between the pretest and
posttest means were due to chancd®®lone ig less than .001 for

TABLE 1
Representative +-Test Data Obtained Through Analysis of

Pre-/Posttest Scores for Five Instructional Unitg

» Class Section

Mean of Mean of Difference o t Degrees of . Probability
No Pretest Posttest Means Sqore Freedom P
7 *ﬁ f Aj Communities of Ingects and Their Economic Importance , 7

I 22.20 37.27 15.07 13.9509 14 001

2 1717 30.00 1283 §.5748 N 001

3 25.56 37 18§ ,11.59 134112 26 001

‘ B. Foods and Your Health

1 1518 2272 7.54 89190 10 001
@ 1320 17.60 4.40 30093 .9 01

k] 3522 231,66 844 12.0432 17 001

.C. Senses and Observation Skills

693 1222 5.29 881607 14 001

4.25 908 . 483 5.0344 11 001

708 1272 5.64 134336 24 001

D. Eye Structure and Function ‘ ,

] 1080 o 20.66 9 86 14 1758 ) 14 001

2 7.00 1691 9.91 7.8828 11 001

3 10.75 1987 912 11.3526 29 001

' T E. Metric System of Mecasurement .

] 12.13 1382 1.69 1.7294 N 10
2 943 1143 2.00 2.0493 9 10
k] 1315 14.27 112 1.5591 25 20

The possible points for each unit's pre-/posttest are as follows Unit A - 50 points, Unit B -

25 potnts, Unitt - 20 potnts. @

30 pomnts; Umit € - 18 points, Unit D -

"
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most of the units (Table 1). Thus, we concluded: for thoce

wnts, that statistically significant learning had taken place.

» The nstructional unit on the metric system produced come -

alarming results. No evidence of statistically significant student
lcarming  progress was obtained in any. of the three class
geetions. An examination of individual student scores and the
teacher’s own gubjective evaluation confirmed the statisticol
Janalysis. The teacher and the Coordinator of the School
Visitation Program jointly determined the possible reasons for
the aopparent ineffectiveness of the metric system unit.
Although certain strategies and methods appeared to be
meffective, an analysis of the performance objectives devel-
oped for the metric umt suggested that some of the objectives,
particulorly thoze dealing with concervation” of volume, were
beyond the intellectual capabilities of the students. Con-
cequently, the objectives were maodified and o different
strategy for teaching the metric system was developed. To
mamntain the predetermined goals and objecfivgs of the middle
twhool biology program relative to competency 1n metnc
measurement, the new objectives and test questions on the
metric unit were integrated into the instructional strategies of
the remaining nstructional units

Personal Reactions of a Middle School Teacher -

Personal reactions to the uce of the model were obtained from
both the teacher and the students involved. Students appre-
ciated knowing what objectives they’ were to achiteve and
experienced a feeling of confidence asa consequence. Individ-
ual test dato also ceemed to create student interest and
encourage student achievement. The teacher found students to
be more receptive to the matenal being presented when they
know exactly what wag expected of them.

Quantitative data showing that a teaching strategy had been
successful were quite rewarding for the teacher. More impor-
tant was the agcessment of pretest data which developed the
awareness of the need to change some strategies in order to
better meet, the needs of the students. The use of the model

aided in the preparation of cach unit and enabled the teacher .

to collect concrete evidence ‘of student strenpgths and weak-
nesses with respect to the goals of the middle school biology
progtam. We believe that use of such a madel would benefit
students, parents, tcachers, and school administrators, We
further believe that facing the publics’ cxpectations of
educational accountability is an opportunity and a profes-
sional obligation.
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Corps of Engineers Film
Tells Story of Park Ranger

A Whole Lot Proud, a 25-minute color fitm telling the
story of the Army Corps of Engincers' park rangors ig
now available for public showing. It may be obtained on
loan, free of charge, from all Corps Division and District
offices, and the Public Affairs Office, Office of the Chicf
of Engincers, Washington, DC 20314,

Filmed at Corps recreation arcas along "the White River
in Arkansas and Missouri, along the Missouri River in
South Daokoto, and Stones River in Tennossee, the
16-mm movic explaing the need for rocreation rosource
management at Corps lakes. Managing 400 lakes in 1974/
the Corps played host to more than 350 million visitors
of whom morc than 40 million took odVantage of
camping facilitics along lake shorelines oxcecding 43,0600
miles. For more information: .

Francis X. Kelly

(202) 603-6346

-

In compunction with the 17‘76 Annual Meeting, the Ah}S and
Tulane University will offer special courses.

AIBS Pre-Summer School Courses

L]
| Aquatic Invertebrate Microhabitats

Stuart A. Bamforth, Tulune University and
Walter (. Moore, Loyola University, New
Orleans. *

Professors

Creduts: | hour

Survey of the highly organized communities of aquatic
invertebrates, and an* analysis of the chemical and physical
components of the immediate environments in which the
communities exist, Participants will collect from habitats in
shallow wetlands, and identify and describe the spatial
relationships of the organisms to one another. (Limit-25)

Lectures, demonstrations, and field trips, 2 full days: 29
May and 30 May.

2. Helminths of Lower Mississippi and Gulf Coast Regions

Professor: David W. Fredericksen, Tulane University, New
Orleans.

Credits” | hour ,

Helminth parasites of local faung will be considered on a
general note. Certain of these helminths will then be
discusced in reference to pertinent research efforts on both
trematodes and cestodes. Live hosts will be available for

" firsthand experience in conjunction with specific laboratory
demonstrations. (Limit 25)

Lectures, demonstrations, and field trips, 2 full days: 29
May and 30 May.
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3. The Avifauna of the Gulf Coastal Plain and Environs

.-
Robort D. Purrington, Tulanc University, New
Orlcans. y

Professor:

Credits; 1 hour

An dntroduetion to the breeding birds of the central
southern US and in particular the Gulf coastal plain. While
cxamining the principle plant associations and their bird
fauna, the seminar will cmphx)uizo the typical nesting birds
of cypressstupelo and bottomland hardwood swamp wood-
lands and coastal marsh. Studies will includt field identifi-
cation, vocalizations, brecding biology, ccological relation-
ghips, and the influcnce of man. (Limit 25) .
Lecturcs, demonstrations, and field trips, 2 full days: 3
June and 4 June.

4. Flora and Plant Communjties of Southern Louisiana

_Professors: Joseph Ewan and Leonard Thien, ,Tulane Uni-
versity, New Orleans.

Credits: 1 hour ' )

Survey of flora and plant communitics of Southem
Louisiana. Habitatg include deciduoug-evergreen forests, galt
marshes, fresh-water mamhcs and cypress-tupelo swamps.
(Limit 25)

Lectures, demonstrations, and field trip.'z, 2 fyll days: 4
June and 5 June. '

5. Pollution Ecology of the New Orleans Area

Alfred E.
Orleans.

Professor: Smalley, Tulane . University, New

Credits: | hour

New Orleaps and the surrounding parishes are situated on
flat terrain, with many areas completely surrounded by
levees. Extensive wetlands, impermeable coils, and hcavy
rainfall cauge difficult problems of pollution control.
Emphasis on water and solid wastes. (Limit 25)

Lectures, demonstrations, and field trips, 2 full days: 30
May and 31 May. '

Is BioSciencé* Avallable to Your Students?
BioScience carrics frequddt grticles of interest not only
to biology students but to those in other ficlds ag well.
Institutional subscriptions for your library are available
at $32 per year by writing Walter Peter, I, AIBS, 1401
Wilson Boulevard, Arlington, Virginia 22209.

RIC
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An Audiotutorial Success .

’

Richard D. Kelly

In a very perceptive and important cditerial appearing in, the
15 January 1970 igsuc of BioScience cntitled **Avoiding the
Audio-Tutorial Mistake,” Elwood Ehrle successfully pricked
the congeience of many contemplating the initiation of an
audiotutorial program for any but sound educational rcasons,
At the State University of New York at Albany, I feel I have
initiated a very suecessful audiotutorial introductory biology
coursc for large numbers of nonmajorg, if student success and

" reaction are used as criteria. In carly 1973, a most unique and

interesting  opportunity presented itself 3,000 miles away
which later became an audiotutorial success.

1 wag offcred a visiting tcaching fellowchip at lthe College of
Education at Kingston-Upon-Hull, England. [ wag interested in
oxchanging materials and idcas involving instructional tcche
nology and particularly audiotutorial instruction. I goon
diccovéred, however, that although there was much interest in
technologics such a3 use of film and tclevision, audiotutorial
instruction had been heard of by only a fow of the college and
university instructorg I mot.
L 4

Like mogst teacher training institutions in the United Kingdom,
but very unlike thoce in the United Statcs, the bulk of lg‘
students at the Hull Collcge are enrolled in a three yed
certificato coursc. Many students do cnroll in a foug ycar
bachelor of education degree courge and take the same courses

as the certificate students, but higher levels of attainment are

required, as well as the extra year which emphasizes more
courses and much private study.

‘Evaluation of students, as in most all colleges both In the

United Kingdom and in the United States, is most popularly
done by written examination. For the certificate program, part
I of the examinations is taken at the end of the scecond year
and part II at the end of the third year. By the same method,
part 1 of the B. Ed. cxaminations is given at the end of the
third year and part I1 at the end of the fourth year. For many
students, this time span represents a great problem and source
of anxiety to which I will return shortly.

.

While at Hull, my responsibilities were to give open lecturcs on
the USA and my academic interests, and generally to be
available to tutorial groups for discussions. The remainder of
my time wag spent with the biology “first years,” a grand
assortment of 22 students varying in age from 18 to 50 and
varying in teaching interests from infant or primary school to
gixth form secondary school. The common denominator of
them all was that they were in teacher preparation and would
be receiving the common content in biclogy and would be
examined at the end of the second year, some 2‘% months off,
which’left ample time for the often spoken of “‘forget-curve”
to shape itself.-

Richard D. Kelly is in the Department of Biolegical Scienccs, SUNY-
Albany, Albany, New York 12222
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One cdn argue for the digapline involved 1n reviewing for
written examinatons apd the method of “all eggs in, one
basket,”
done 1 most US. colleges (astde from our medieval practice
ffwnttcn comprehensive examinations at the gradugte Jevel).
1

y obcervations in the United Kingdom indicated that many’

collegz instructors are very much inclined. 1o use continuous

-evidluation, but are still locked into the system. (Indeed, as has

been caid 5o many times, making changes in acedemia ig like
trying to move a cemetery.) Even that great English biologist
T. H. Huxley, condemned the common form of examination
by which the student, *‘at the end of three years .. was set
down to a table and questioned pell-mell upon all the different
matters with which he had been striving to make acquaintance.
A worgse gystem and one more calculated to obstruct the
scqusitton of sound knowledge and to gve full play to the
‘crammer’ and the ‘prinder’ could hardly have been deviged by
human ingenuity.” Instead, he advocated a system he had used
for many years in South Kensington, r.e. *to get rid of gencral
examunation altogether, to permut the student to be examined
m cach subject at the end of his attendance on the class”
(Bibby 1973). This wasdom was proposed 1n 1873,

My involvement and concern began to develop as | was team
teaglung the beginning course 1n biology and saw that the
students were very much preoccupied with the taking of notes
and drawings. When they were acked why, the answer was the
same, for review purposes for the examination to be given at
the end of the second or third year depending upon the
program. A .

It occurred to me that the matenials 1 had brought guide
booklets, chdes, laboratory jecture directions on cassette
tape might be very appropriate to show to our students in
class as an example of an nstructional technique and as an
llustration of a methdd for the acquisition of a definite body
of content in a more concise and efficient way. Because of the

Jack of cquipment, ic. individual tape players and duplicate

dlide -and printed matenials, 1 presented a unit on the
mctaphytes in a group <ession during whic® 1 ran the tape
player and projector. The preserved and dlide materials were all
available4to the students as they were called for in the taped
precentations. - The disadvantages and the serious loss of
individualization was very apparent, but then again 1 continu-
ously cmphasized that this was mercly a demonstration to
illustrate the method, structure, and techniques involved. It
wag, of course, very obvious to the students that with
carphones, and a more intimate and solitary lucation true
individualized pacing eould be achieved.
t:>- -

In the group presentation of thns mutenal 1 was very plea"cd
at the response. The students were most interested and frankly
liked the organization of the material based upon definite
objectives. A result of this was the fact that I was able to
entertain o rather lengthy discussion on the cognitive and
affective domaing of Bloom’s Taxonomy (1956) and a brief
session on formulating behavioral objectives using Mager
(1962) as our guide. Exposure to these concepts had not, as of

yet, been part of their formal training in teacher education.

At the end of the formal session on the Metaphyta, many of
the students in this group asked if 1 had more of these

or one can argue for continuous assessmient, 4s 19 .

great, but “within two days time there was an even greater
interest. The second and third year students had heard of thig
tegston, and 1 was suddenly beseiged with requests. 1 wag very
pleased but suddenly realized why: 1t was nearing examination
time, students were preparing for those exams and recognized
the great potential of thew AT matertals as a very organized
and efficient method for the review 'of a body of content
material (This 15 not unique as 1 am constantly amuced and
pleated when SUNY A biology M.$ and Ph D students drop in
to review our AT matenials when thesr Lumprehcnmvcs are
mmnunent.) As with our own students, my pervonal obterva.
tions andicated o very high anxiety state, the examnation
method in and of ljm*lf tends to penerate much of this

A separate small room off the main teaching laberatory was
cet up with the tape player, film loop projector, 2 x 2 slide

- projector, demonstration materials and guide books and was

made available from 8 00 ecach morning to after 10.00 p.m.
Lists of the programs availgble were made and students signed
up for them. They were changed as they completed the udits. 1
also made the materials available to the director of the college
AV department so that students doing revision could use that
arey to pursue and obtain the content they needed.

I was pleased that when the students were called upon to

cvaluate the biology program they were particularly positive’

about the AT mutermlls. In fact, they strongly requested that
more materials like these be made available, particularly . in this
format. They liked the audiotutorial method. What wtarted out
as a demonstration of one aspect of educational technology
turned into a rather cerendipitous and happy cvent.

It was obvious that | personally was not going to change the
method of examination (even Huxley couldn’t do that), but
perhaps | had made at least a smaoll amount of change in the
way a student could prepare himself for those examinations. A
further personal reward seemed also that not only had 1
avouded the audiotutonal “mistake,” but had apparently made
a rather unique *“‘audiotutonal success.”
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ARLINGTON, VA 22209. REGISTER EARLY.
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materials with me. I was then able to make available complete 7™
units on various topics 1 had developed. Their interest was : , \
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, A Reporton
Computers in Biological Teaching-

. R. P. Banaugh

A symposgum entitled, “*Computers in Biologtcal Teaching™
was held on 20 August 1975 1n Corvallis, Oregon ag an integral
part of the Amencan Institute of Biological Sciences’ annuel
meeting. The symposium was presided over by Theodore
Crovello of the Univeraty of Notre Dame, avho stated that the
purpote of the mecting was to bring together pzople acfually
working in computer-boced teaching ond learning in the
biological saences in order that they mght precent their
expertencey and problems and especially to teek comment
frofn their colleagues

Examples of the uce of computers in teaching and learning in a
general elementary hiology course were precented by Ruth
von Blum of the Unwersity of Cahiformia ot Berkeley and

myself. Von Blum, described the use of a cet of prepared .

computer programs that were sccessed by the students in the
time-shared mode. These programs were designed to illustrate
and supplement the laboratory experiments ond as such were

considered an_integral part of the laboratory learning expern-

ence. 1 presentethgxamples from a course | have developed on
_quantitative methodE=in the biological sciences, deliberately
minimizing the uce of formal mothematics. Both Von Blum
ond 1 cmphosized the value of the interactive uce gl the
compiter4n readily permitting students to formulate and test
» quantitative hypotheses in biology. We further emphasized
that our work was desgned to be accommaodated by, o
mifitcomputer. L)
Gerald Myers of South Dakota State University and Warren .
Dolphin of lowa $tate Universaty descnibed the use of a
computer in the management of a biology laboratory cource
Myers has developed a tet of program modules whose content
15 easily speeified by the instructor Complete records of the
students’ progress are noted, and regularly scheduled quizzes
are produced by the computer with the aid of a random
number penerator and a large data bank of questions. Dolphin
described the use of o computer as a valuable manage ment tool
for the mstructor of a biology lecture, ‘p'}ublem, and labora-
tory course having a very large student enrollment. The ability
of the computer to keep completetecords easily of students’
progress permitted ¢ continual measuring of the breadth and
depth of the knowledge of cach’student. In the event the
student fecil behind, computer-gencrated remedial work was
assigned. Both Myers and Dolphin stredced that the compQter-
based management approach provided one means of offernng
individual attention to students in a lorge class.
An application of computers in upper (g':nmon courses was
described by Richard F. Walters of the Universitysof California
at Davis. Walters and tus colleagues have' developed an
claborate phygiological simulation model which accepts stu-
dents’ gencrated or determined experimental input and stu-
dents' suggested hypotheses or controls. The program permits
a quick evalugtion of thece hypotheses and suggested controls,

and thug bypasses the need for claborate and time-consuming

Robert Banaugh is 1n the Department of Computer Science, University
of Montana, Miscoula, Montana 59801

-

experiments. A cecond application in the uce of a computer in
the teaching of upper division biology courses was the program
package for ecology desenibed by Carl Hacker of the Univer.
uty of Texas, School of Public Health. Included in the package
were programs on penetyes, sampling, population dynanucs,
ete. The programs were wnitten in FORTRAN for the batch or
interactive mode.

All of the speakers stated that they ‘would welcome inquines
apd would be glad to tend copies of their work to interested
percons. Crovello pointed out in his opening remarks that the
“surface has barely been scratched” yn the uce of computers in
biological teaching. He also noted that it was evident from the
remarks and enthusiosm of the speokers, as well as, the
sympogium attendees, that computers can, and will, be of very

“preat assistance in the teaching of the biological sciences.

Several symposia on the uses of computers in the bielogical
weiencey, both n recearch and teaching, are being plunpcd for
the next AIBS meeting, which 15 to be held at Tulane
Univeraity, New Orleans, Lousiana, 30 May-4 June 1976
Corvello would welcome suggestions and volunteer partici-
pants. Interested parties are urged to wnte him.an care of the
Biology Department at the Umiversity of Notre Dame, South
Bend, Indiana.

The afternoon session of the symposium wag devoted to a
precentation of the PLATQO project by Paul Tenczar of the
University of Ilinos and the work of CONDUIT by Trinka
Dunnegan of lowa (ity. Since previous igsues of SIGCUE have
carried thorough discugsions of both PLATO and CONDUIT,
no further elaboration will be described here. 5. N. Postleth-
woit of Purdue Unwersity, in his summaory talk, urged
everyone to pursue vigorously the effective use of computers
in the tesching of biology The traditional reluctance of the
natural scientist concerning ‘‘things technical” and the concer-
vation of educators about educational change are not ingur-
mountable stumbling blocks. Postlethwait said they should be
taken as challenges which can be eastly overcome by enthusi-
asm and concern i

Crovello c¢losed the session by leu;.img an open discusaori
concerning, “Where do we go from here?”” Some of the topics
consdered “were Is there @ need for an AIBS register of
computer projecty? Should there be a yearly session of the
AIBS devoted to computers in biological teaching? Should we
form a biocomputing society?

It was evident from this discussion that there 13 a great
disparity 1n sthe degree of Sophjstigation in the uge of
computers in the teaching of hology. The l’LA'(() project at
the Ungyersity of lllinois represents one extreme of 'an
elaborat¥@ind, in comparison to the computational capabilities
availoble to many institutions, luxurious use of computers. On
the other hand, some biology departr’ﬁcntﬂ, located in small
hiberal arts institutions not having an qf@fineering or technica)
schwol, nor even a computer science department, do not cven
have access to a computer. In many caces, if such biology
departments do have access to o computer, this aceess 15
mmperbd by the fact that the school administration has
preempted the greatest use of the computer. Becauce of this
disparity of computational resources. the growth of the
vomputer 1n the teaching of biology will continue to be
uneven It is to be hoped that the present imbalances do not
increase in amphitude . and that greater effort and resources can
be devoted to improving the use of computers in the teaching
of the biologcal sciences

Q  ECEMBER 1975
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A Notional Science Foundatloii’“ﬁ‘
B . - Announcement of Faculty

Fellowships in Science
- Applied to Societal Problems

\,

’2&

H

In order to help 2- and 4-year college ahd ‘university science
teachers increase their competerice in‘areas concerned with our
“, Nation’s gocietal problems and their posmble solutlon(s) the:
‘s'latlonal Science Foundaut6n Will award approxnmately 80
«l*q ulty Fellowships in Science in mid-April 1976. These
awatds wilt be offercd primarily to those proposing activities

“which promise to broaden the perspectives of college science

teachers and thereby to improve their effectiveness in teaching
and research dlrected toward the understanding and ameliora--

. .tion of socnetal problems.

Applications must clearly state the soecific gains to “be
anticipated if a fellowship is received, and the contributions
which the -applicant hopes to make toward the objectives of
this program. ThY fellowships, thorefore, are not designed to
provide support for research prOJects asg such.

Awards of these National Science Foundatian fellowships will
be made fof study or work in“the mathematical, “physical,
medical, biological, engineering, and social scnences, and the
history and philosophy of science. lnterdiSCIpllnary studies
involving work in more t'han one field are encduraged, as is
also work, in sciehce education involving primarily subject
matter science as contrasted with the methadology of science

|

teachmg Award will not be lnade in clinical, educauon ‘or
bg,smess fields, nor in history or %cml work, &’
t’
* Teachers who are unable to ap;]ly for fellowshlps tenable
during all or-part of an academxckxear may wish to consider
the provision in this program which allows awardees to
undertake their fellowship studies either in one summer, Of in
2 ti rigdg” '
or 3 consecutive summer pe q?{ﬁ ~—
?
To be eligible for consnderath*l an Application must be
complete and must be submlﬁted on the standard forms
provided by the Foundation. An’prplication submitted in apy
* other form will not be accepted

- \

t

The duly executed Oath or Afﬁrmation and the Supple-
mentary Statement required by the: National Science Founda-

. tion Act of 1950,* as amended, must constitute part of the

" Application.

Application materials may be obtained from t
Fellowships in Science Program, National Science oundatiorr,
Washington, D.C. 20550. The deadline for filing Applications ¢
for Faculty Fellowships is "February 6, 1976. Applications
submitted by mail must be postmarked no later than this date.
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