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The Stwden: Laboratory Guide contains 89 inquines. Each presents different content and
ilustrates different aspects of an investigation or a concept. Many involve different equipment
and techaiques. Some are graded in terms of open-endedness, with earlier inquiries more highly
structured than later ones. This vaniety in the inquines increases the flexibility within the class-
room and laboratory environments and necessarily involves the teacher in decisions between
different inquiries as basic or supplementary.

A deasion to use all the inquiries involves assigning different teams of students different in-
quines at least some of the time. Whether this is feasible depends not only upon the necessary
laboratory facilities and supplies but upon the degree of independence students are to have in their
laboratory work. If all students are to undertake the same inquiries, some — perhaps many — of the
inquiries will not be assigned, but students of high initiative will want to undertake certain optional
mquines on their own.
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this table of contents. with optional inquiries indented. The decision of which inquiries to use.
however. remains the teacher’s.

INQUIRY 1-1  Life in Unexpected Places? 1

An investigation basic to Chapter 1, to development of the need for microscopes. and to
preparations for Inquiry 2-1. It may be omitted if Inquiry 2-1 will not be assigned.

INQUIRY 1-2  The Compound Microscope—A Scientific Tool 3
Basic techniques of microscopic observation.
INQUIRY 1-3  Measuring the Invisible 8
An optional inquiry into quantitative techniques with the compound
mICToscope.
INQUIRY 1-4 Types of Microscopes 10

An optional inquiry into specialized types of compound microscopes
and comparisons of their capabilities with those of the electron
microscope.
INQUIRY 2-1  Life from Nonlife? o 2
A basic inquiry continuing the investigations begun in Inquiry 1-1 and establishing their
relationship to the biogenesis-abiogenesis controversy of Chapter 2.

INQUIRY 3-1  Cork—An Investigation into Form and Function 2
A classical investigation of the plant part in which cells first were discovered.
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INQUIRY 5-2  Food Energy
measure energy equivalents of common foodstuffs.

INQUIRY 5-3 Compounds of Living Organisms
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INQUIRY 6-2 Amino Acig Composition of an Unknown 4
An inquiry into the identification of compounds for which the simple

tests of Inquiry 5-3 are not adequate. Paper chromatography s in-
troduced in an analysis for amino acids.
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INQUIRY 11-2 War on Bacteria n
An opportumity to test the relative effectiveness of known drags o
bactena.

INQUIRY 11-3 The Environment of a Microorganism n

An optional inquiry related to Inquiry 6-3. replacing tissue lsin
with microorganisms in a study of interaction with the eNVIrORmen;
Muscofmulmviole:lighlsmmmwm

INQUIRY 11-4 Discriminating Microorganisms %

An investigation of differences in lhemetaboﬁsuofmﬂmd
microorganisms — specifically in their utilization of Sugars.

A Plant-Animal? ®

A basic inquiry into the value of a Questioning attitude instead of rigid concepts of or
ganisms as “plants™ or “animals.”

INQUIRY 12-2 Fungus Among Us ' 83
An optional investigation of types of fungi.
Comparison of Plants —Simple or Complex? s

The basis for plant classification. and an introduction to plant phylogeny.

INQUIRY 13-2  Green Algae - Simple and Complex -

A search for reasons why green algae are central to considerations
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Ahernation of Generations »

An investigation of a prominent pattern in the life cycles of both green algae and §e=*
hndplnnuMmusmlhehbwuwyuanple.
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INQUIRY 15-4

INQUIRY 15-6

INQUIRY 16-3

INQUIRY 17-1

INQUIRY 14-2 A Primitive Vascular Plant 92
The study of a fern and its adaptations to its land environment.

INQUIRY 14-3 The Importance of Seeds 94
An inquiry into reproductive specialization in seed plants.

INQUIRY 15-1 The Significance of Leaf Color 96
Is chlorophyll necessary to photosynthesis?

INQUIRY 15-2 Leaf Structure and Function 97
An opportunity to investigate complementarity of structure and
function,

The Pigments in a Leat 98

Chlorophyll is extracted from leaves and investigated to determine if it is one—or more
than one — green pigment.

Light and Leaves 100

An inquiry into the essential nature of the light that leaves absorb, and whether this light
can be demonstrated to lead to photosynthesis.

INQUIRY 15-5 Plants and Air_ 101

An optional investigation providing experimental evidence for the
role of carbon dioxide in photosynthesis.

The Gateway into a Leaf 102
The homeostatic mechanisms of guard cell metabolism, affecting the stomata.

INQUIRY 16-1 Stems 104

An optional inquiry into the structure and functions of stems, follow-
ing the pattern of Inquiry 15-2.

INQUIRY 16-2 Roots 105
An inquiry into the structure and functions of roots.

Transpiration in Plants 107
Experimental evidence for an essential plant process, and an investigation of the physical
factors involved.

Flowers 110
A morphological study of the reproductive structures of flowering plants.
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INQUIRY 20-1
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Animal Classification
138

An inguiry into animal variety and classification, o -
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INQUIRY 19-2 Two Ways of Life 140

How are :fnimalu adapted 1o their particular ways of life”? Structural
and functional differences in freeliving and parasitic worms are
explored as examples.

INQUIRY 19-3 Animals with Jointed Appendages 143

An Fxtcnuion of Inquiry 19-2, involving animals of greater com-
plexity —the insects and other arthropods.

Form and Function in the Frog 146
The internal structure of a vertebrate is investigated through dissection of a frog

Protein Digestion 150
A basic inquiry into some of the factors involved in the digestion of proteins —a process
essential to the animal way of life and related to the digestion of carbohydrates and, to an

extent, fats also.

A Living Invertebrate Heart 152
A study of a living animal to investigate the environmental factors that influence heart-
beat, and to determine the effects of drugs on heartbeat.

INQUIRY 21-2 Capillary Circulation 155
Observation of blood flow in a closed circulatory system, and in-

vestigation of the principles involved.

Regulation of Your Breathing Rate 157
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Water Balance | ‘
An investigation of the interaction betweenonchomeonalicmechml-dvm

conditions of the environment.
Sense Reception and the Nervous System 160
Aspects of sensory reception in humans.

Control of Muscle Contraction 162

An inquiry into the nerve-muscle relationship.
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