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PREFACE,

L]

For the introductory study of the structure and physiol-
ogy of a typical vertebrate, there is no form better adapted
ythan the common frog. To be sure, the frog is not so gen-
eralized in structure as the more primitive urodele; but this
slight disadvantage is offset by the greater ease with which
frogs may be obtained in large numbers, and the better de-
velopment of the hind limbs is favorable for the study of
Mmuscles. Since the more specialized structures of the frog
are mainly concerned with its mode of locomotion, these
adaptations do not markedly affect the internal organs other
tham the skeleton and the muscles. In order that the stu-
dent may realize in what respects the frog is thodified from.
the primitive tetrapod type, comparison of the form and
orientation of the body should be made with the more typi-

* cal caudata; for this purpose articulated skeletons, as well
a3 entire specimens, should be used.

The order of topics in this guide should be closely fol-
lowed, since it is planned to give a distinct picture of each
organ-system in its relation to the whole, with the greatest

~economy of time and material. If the student has not had
» previous training in biclogy, an exception should be made
;in the case of certain histological topics; it is best to begin
the microscopical work with the study of some simple
tissues, such as epithelium, blood, cartilage and perhaps also
connective tissue and unstriated muscle fiber, before at-
tempting the study of cross-sections of such complex organs
* as the intestine, stomach and kidney. An introductory ex-
ifi
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ercise of this nature is inserted in the prediminary direc-
tions. By following the sequence of topics in this guide, all
the study of gross anatomy, excepting the work on the cir-
culatory system and the skeleton, may be done on a single
specimen. In case time is limited, the course may be short-
ened by a judicions omission of topics; in case material is
limited, an entire frog may be saved for each student by
omitting the special dissection of the venous system.

A first-hand knowledge of biological material, and train-
ing of the powers of observation and interpretation of bio-
logical phenomena, are asswmed to be the primaty aims of
laboratory work in this field. In this guide these ends are
sought by a combination of the verification method with the
investigation or problem-solving method, in a manner suited
to the needs of students with little or no previous experi-
ence in biological laboratory work, In using the verification
method it is believed that more valuable results will be se-
cured if descriptions, rather than drawings or diagrams, are
used as a guide for study; the drawings made by the stu-
dent then constitute a searching test of what he has actually
observed. Charts and text-hook figiires may be used after-
ward in reviewing the subject. In general the laboratory
work on a given topic should precede the lecture or text-hook
lesson on that topic. This method and order of work make
it necessary that the laboratory guide shall be something
more than a mere catalogue of the names of parts to be
studied ; the descriptions should be complete enough to en-
able the student to identify the structures, and the ques-
tions should call for observation and interpretation rather
than for an exercise of the memory. In the solution of a -
problem involving more than a single observation, the motto
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of the student should be " divide and conquer™; by focusing
the attention upon one feature at a time, the various ele-
ments of a complex siructure or process are gradually re-
vealed. When properly carried out, such a laboratory course
represents not only an important accessory to the class-
room imstruction in biological principles, but a training
which in itself is of the highest value to the general student
as well as to the future biologiat.

BerTRAM G, SMITH,

State MNormar Coriece, Yrsmanti, MicHIGAN,
Jatmary, 1gry.
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