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FOREWORD

In 1959, the American Institute of Biological Sciences established the Biological
Sciences Curriculum Study for the improvement of biological education at all levels.
Since that time a number of working groups have been organized by the BSCS on
various campuses both in the United States and abroad. Hundreds of American
biologists and high school teachers, along with biologists from other nations, have
been involved in the programs of the BSCS. Primary support for the work of the BSCS
has been provided by the National Science Foundation. Among other activities, the
BSCS has produced three versions of a first course in biology, each of which is cur-
rently in wide use in American high schools.

Since the advent of the BSCS Versions there has been an increasing demand for a
second course in biology that would build upon the major BSCS themes. Such
a course, while designed with high school seniors in mind, should also be useful in a
variety of collegiate programs.

In planning to satisfy this demand, it was decided that the major emphasis in such
a second course should be upon laboratory investigation, in depth, of selected areas
of biology. The assumption is made that students who have had a general background
in a first biology course, and who are interested in continuing their study of biology,
would profit intellectually from an opportunity to experience laboratory work that
partakes of actual research.

The present book, Biological Science: Interaction of Experiments and Ideas, is the
culmination of a three-year program of testing experimental editions in classrooms
throughout the United States. The second course materials were developed by a team
of biologists under the supervision of Mr. Norman Abraham, Associate Director of
the BSCS.

Teachers, students, and others who use this volume are invited to send their recom-
mendations for improvement to the Director, Biological Sciences Curriculum Study,
Post Office Box 930, Boulder Colorado, 80301. The BSCS would be happy to respond
to requests for information about its other programs, including the Versions, Labora-
tory Blocks, Pamphlets, Films, Research Problems, Teacher’s Handbook, News-
letters, and other items.

We hope that Interaction of Experiments and Ideas will serve to guide a substantial
number of students and teachers into valuable and interesting pathways in science.

BENTLEY GLASS ARNOLD B. GROBMAN
Chairman, BSCS Director, BSCS



In preparing this book, the writers have greatly benefited from the advice and assist-
ance of many individuals. A considerable amount of experimental material has been
adapted from the four BSCS Laboratory Blocks; Plant Growth and Development,
Addison E. Lee, University of Texas; Regulation in Plants by Hormones—A Study of
Experimental Design, William P. Jacobs and Clifford E. LaMotte, Princeton; Animal
Growth and Development, Florence Moog, Washington University: and Microbes:
Their Growth, Nutrition, and Interaction, Alfred Sussman, University of Michigan.

In designing the investigations on animal behavior, the authors have had the
valuable advice and technical assistance of Vincent G. Dethier, University of
Peansylvania.

Joseph J. Schwab, University of Chicago, through his contributions to the BSCS,
has provided much of the inspiration for presenting science as inquiry that pervades
this and other BSCS publications.

Leonard Reynolds, Chairman, Mathematics Department, Yuba City Union High
School, gave valuable assistance in editing the sections involving mathematics.

Individuals who have helped to guide the philosophy and practical implementation
of the BSCS Second Course through active membership on a policy committee for the
program include: Manert Kennedy, Fraser High School, Fraser, Michigan; Clarence
Lange, Clayton High School, Clayton, Missouri; Addison E. Lee, Science Education
Center, University of Texas, Austin; and Lester Heward, Capuchino High School,
San Bruno, California.

Marjorie Behringer and Don Davis, Laboratory Block Project Associates at the
University of Texas, assisted by conducting research into various aspects of yeast
metabolism.

We are indebted to the Literary Executor of the late Sir Ronald A. Fisher, F.R. S.,
Cambridge, to Frank Yates, F. R. S., Rothamsted, and to Messrs. Oliver & Boyd Ltd.,
Edinburgh, for permission to reprint Tables II and IV from their book Statistical
Tables for Biological, Agricultural, and Medical Research.

An acknowledgment would not be complete without mention of the hundreds of
BSCS writers, committee members, test teachers, students, and reviewers who have
individually and collectively influenced the preparation of this book through their
contribution to the total BSCS program. Although it is impossible for us to acknowl-
edge these contributors individually, we are grateful for their help.

NORMAN ABRAHAM, SUPERVISOR
The BSCS Second Course
Boulder, Colorado



PREFACE

Interaction of Experiments and Ideas differs considerably from the kind of biology
course usually found at the senior high school or beginning college level. This
BSCS course is an outgrowth of the underlying principles that have guided the
BSCS program from its inception. The principal focus of Interaction of Experiments
and Ideas is upon laboratory investigations that may take days or even weeks to
complete and that often require parallel study of the literature.

The BSCS Second Course was born in the minds of a group of university biolo-
gists and high school teachers who believe that the best way to teach a second
course in biological science is to involve students in activities that are most like
those of the professional biologist. The authors believe that this approach to learn-
ing science is of as much value to the layman who takes a course in biology as to
the potential biologist.

The success of the Second Course depends not only on what is presented, but
also on how it is presented. The student’s edition is not self-contained in the usual
sense; this is where the teacher’s edition has its role—to serve as a companion to
the student’s edition. The teacher’s edition contains photographed pages of the stu-
dent’s edition and a great deal more. It is not intended merely as an “answer book,”
as a guide to preparing solutions, or as a list of bibliographical references, although
it does contain all these. Wherever possible, the textual material that would reveal
answers to questions or solutions to laboratory investigations has been omitted
from the student book and placed in the teacher’s edition. This edition also con-
tains numerous pages of information relative to teaching the course. The teacher’s
edition pages are numbered independently of the student’s book. Since the pages
from the student’s book are photographically reproduced, their page numbers will
appear the same in the teacher’s edition. The margin sometimes contains answers
to questions asked the students, comments relating to work the students are doing,
and other comments deemed applicable to teaching the Second Course. The blank
areas of the margin may be used by the teacher for notes and plans for presenting
the course.

Only a classroom teacher can accurately anticipate and deal with the diverse
ability of his students. No text, laboratory manual, or teacher’s guide can hope to
match the capacity of the individual teacher in his ability to encourage students
towards greater achievement in education.

The authors believe that if the suggestions in the teacher’s edition are carefully
followed, the student will gain a rich experience from the study of biology.

NORMAN ABRAHAM
Supervisor
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IN BROKEN IMAGES

by ROBERT GRAVES

He is quick, thinking in clear images;
1 am slow, thinking in broken images.

He becomes dull, trusting to his clear images;

I become sharp, mistrusting my broken images.
Trusting his images, he assumes their relevance;
Mistrusting my images. I question their relevance.
Assuming their relevance, he assumes the fact;
Questioning their relevance, I question the fact.

When the fact fails him, he questions his senses;
When the fact fails me, I approve my senses.

He continues quick and dull in his clear images;
I continue slow and sharp in my broken images.
He in a new confusion of his understanding;
I in a new understanding of my confusion.*

* Acknowledgment is given to International Authe
permission to rint “In Broken Images” by R
from COLLECTED POEMS, Doubleday
International Authors N. V.

The authors of the Second Course found that
scientists differed sharply in their reactions to the
poem, “In Broken Images,” by Robert Graves.
Some thought it was very perceptive, others were
indifferent about it, and still others thought it had
nothing to contribute. We feel that it expresses in
a brief literary form a main objective of this
course.

Although the poem may arouse your interest,
as it did ours, you will probably find that the full
range of its meanings will come to the students
only slowly during the course of the year. We leave
it to you to determine whether or how it should be
used in your course.



